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Editorial
[bookmark: _Future_Based_Curriculum]Future Based Curriculum
Donald G. Perrin
Education is a system grounded in the past. Knowledge and skills become obsolete, and it takes time to introduce current wisdom. Today’s schools are preparing students for the world that is still emerging using tools and ideas from a previous era. How can education be relevant and anticipate future needs? What are the implications for the art and science of teaching in the future? This will require innovative approaches to teacher training, curriculum design, teaching methods, learning technologies, and evaluation.
Pedagogy – the art and science of teaching
Emphasis on learning, as opposed to teaching, is giving more responsibility to learners. This is made possible by computers, interactive multimedia, and learning management systems (LMS). Diagnostic-prescriptive tools in the LMS help to optimize learning sequence and difficulty for the needs of individual learners. Emphasis on learning to criterion, as opposed to grading, achieves a more desirable result because it assures an acceptable level of learning for all students. While much of the learning is accomplished by self paced learning and interactive multimedia, teachers can focus on students that need individual assistance or tutoring. Over time, an increasing portion of the curriculum can be taught by media that is professionally prepared and easily upgraded based on student responses. There is an opportunity for continuous improvement of the learning media and flexibility to update for environmental changes and conditions yet to be defined. 
Future orientation
It would be helpful if teachers and students acquired futurist skills to detect, monitor and successfully adapt to change. This requires research skills to study trends and disruptive changes that occur in the present and anticipate how these will impact the future. The present is a narrow ribbon on the timeline: between the past and the future. What we learn in school comes mostly from the past. We need greater focus on the present and how it will affect the future. Since the present is the beginning of the future, we actually know more about the (present and) future than the past. We also have the opportunity to shape that future by involvement in areas that impact us individually and collectively. The future is affected by the following kinds of changes:
Demographics: social, cultural, political, economic, geographic change; 
Innovations: discoveries, inventions, paradigm shifts, technological change 
Catastrophic events: natural disasters, pestilence, war, terrorism, death, and taxes.
Except for catastrophic events, technology has been the greatest force for change throughout the history of man.
Trends are useful for forecasting the immediate future. Disruption of a trend leads to revision or a completely new forecast. Models and simulations enable us to study problems and test theories, hypotheses, and proposed solutions. Brainstorming, clustering, and mind mapping assist in the creative exploration of ideas and developing alternative solutions to problems. Expert assessment, as with Delphi studies, help us to develop scenarios about the future where hard data is sparse or nonexistent.
Teacher training
The role of the teacher is changing and teacher training institutions must transform themselves to be relevant and effective in their mission. Instead of reacting to changes in the environment, they must become leaders in the change process, not only for the next generation of teachers, but for lifelong learning to keep the all previously and currently trained teachers up-to-date. The editors of IJITDL welcome papers that would help to accelerate changes in teacher education worldwide.
Curriculum design and instructional design
Curriculum takes time to develop. The ADDIE process is a popular model – Assess – Design – Develop – Implement – Evaluate. It takes several years to assess needs, define goals and performance objectives, and design and develop structures, pre-tests, lessons and learning activities to achieve the required knowledge, skills and aptitudes. It also takes time to develop evaluation instruments to determine when the criterion is reached. The curriculum and related instructional materials go through several iterations of testing, review, revision, and approval before being propagated to teacher training institutions, schools, and teachers. Time from initiation to implementation may be several years and it is possible that aspects of the curriculum will become obsolete by the time it is implemented. Updating is also a lengthy process.
Computers and interactive media can speed the development and revision process. Learning Management Systems (LMSs) help in two ways. 1) They use student responses to interactive multimedia to determine where the learning experience needs revision, and 2) they direct the student to alternative materials to correct a learning problem or gain additional experience. The LMS retains learner data to assist in revision. And when changes are made in the master copy, all existing copies are automatically updated. Thus, technology provides a solution for continuous updating and improvement to ensure relevance and effective learning.
Methods of teaching and learning
There has been extensive research in models of human teaching (Joyce et.al., 2008) and in use of educational technologies. For more than a century, instructional technologies have added resources for large group instruction, such as film and projected media, television, radio, and audio recordings. In the 1960s the emphasis changed to individualized instruction, such as language laboratories, teaching machines, interactive multimedia, computers, and more recently to computer networks and a plethora or computer related devices such as smart phones. Research (USDOE, 2012) is now moving to determine how best to use technology to improve educational productivity.
Evaluation
Evaluation tells us how-well we have achieved our goals and objectives. Much of the evaluation effort has been sidelined by methods to prevent cheating, a product of our competitive reward system and testing that does not adequately challenge problem solving abilities. Evaluation should reflect what students will do in real world situations beyond graduation. The real world is not governed by true-false and multiple choice decisions, but by higher learning skills of analysis, synthesis, problem solving, and creativity and by our personal skills and ability to express ourselves in clear and simple language.
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Editor’s Note: Dr. Madyarov’s research provides a powerful theoretical base to interpret learning patterns of individual learners as they develop linguistic skills in a foreign language. This information has particular value for designing content-based learning materials to support students with different learning styles and different levels of ability.
[bookmark: _Distance_Content-based_Language]Distance Content-based Language Instruction: 
Activity Theoretical Perspective
Irshat Madyarov
	Armenia
Abstract
This study brings together activity theoretical framework and content-based language instruction to investigate how English as a foreign language learners go about developing their linguistic and subject matter competencies. The research was conducted using the case study design with 6 student participants, who were enrolled in an undergraduate distance course in critical thinking. The findings indicate that within the content-based course, all student participants positioned English as a mediating instrument in their activity systems of learning. Further, the content-based design of the course encouraged the students to introduce various regulative behaviors so as to improve performance of English as a mediating instrument. The study shows that activity theory has a natural theoretical fit with content-based pedagogy due to their common assumptions of learning. The paper highlights how activity theory may provide insights about the nature of language development within content-based courses versus courses that directly teach foreign or second language. 
Keywords: Content-based instruction; activity theory; distance learning.

Introduction
Content-based language instruction (CBLI) has established a significant niche in the literature on foreign/second language pedagogy and second language acquisition for the last 30 years of research (e.g., Edwards, et al., 1984; Hauptman, Wesche & Ready, 1988; Snow & Brinton, 1988; Brinton, Snow & Wesche, 2003; Chappell & de Courcy, 1993; Day and Shapson, 1993; Burger, Wesche & Migneron, 1997; Chadran & Esarey, 1997; Corin 1997; Kasper, 1997; Klahn, 1997; Klee & Tedick, 1997; Leaver 1997; Ryding & Stowasser 1997; Shaw, 1997; Sternfeld, 1997; Straight, 1997; Stryker, 1997; Vines, 1997; Kerans, 2001; Opp-Beckman, 2002). However, very few if any of these and other reports have investigated this instructional framework from the theoretical lens of sociocultural or activity theory. 
Activity theory and sociocultural theory are inherently consistent with the philosophy of CBLI. The main premise of CBLI is that language is an instrument for learning the content, and as the content is tackled, the instrument is improved too. This principle is foundational in sociocultural and other related theories. According to Vygotsky (1982a; 1982b), the human mind is constantly mediated by a number of physical and psychological tools. This mediation is critical for social and psychological development of any person. Language is one of the psychological instrumental assets we possess, and it is, likewise, a key instrument in any academic or professional learning, including CBLI contexts. 
This study brings together the activity theoretical and content-based instructional frameworks to investigate what kind of impact CBLI has on learners’ English as a foreign language and their understanding of the subject matter of a distance college-level course when viewed from an activity theoretical perspective.
Background
Activity theory springs forth from cultural historical psychology more commonly known as sociocultural theory in Western schools of thought. The triangle in Figure 1 is present implicitly or explicitly in many studies conducted within the sociocultural theoretical framework. It demonstrates the central premise of the theory about the relationships between three central elements of human action: subject, instrument, and object. Man, as a subject in this triangle, performs all conscious actions towards achieving an object by means of mediating instruments, either physical, such as a pen or hammer, or psychological, such as language. Conscious actions, such as writing, hammering a nail, using voluntary memory, attention giving, or conveying thoughts are examples of higher psychological functions. While lower psychological functions are inherent in the biological makeup of the human body, higher psychological functions are acquired only through human interaction, where psychological instruments are of primary importance (Vygotsky, 1983b). Object within this theoretical framework is ‘raw material’ or ‘a problem space‘, which is molded or transformed with the help of instruments (Lantolf & Thorne, 2006, p. 223). Simply put, object is the goal that a subject holds for every action performed. 
[image: ]
Figure 1. Vygotsky‘s model of instrument-mediated and object-directed action.

According to Vygotsky (1982a), as newborns come into social contact with adult caregivers, they start developing their higher psychological functions through the assistance of the adults. Thus, a mother would first draw attention of her child to certain things in their environment. At this stage, the higher psychological function of attention drawing exists at the “interpsychological” level (Vygotsky, 1982a, p. 116). As this function moves to the “intrapsychological” level, it becomes voluntary. As Vygotsky puts it, the child from being directed by others, starts to direct him/herself. 
Similarly, language, as a sign system, first exists at the interpsychological level, and then becomes intrapsychological. Vygotsky (1984) terms this process “internalization”, a complex process of “grafting” of a function inside the mind, which entails a very intricate transformation of the brain (personal translation, 1984, p. 15). Thus, speech first exists in its social function and is always externally produced. By the time higher psychological functions have developed enough, speech acquires another function – that of cognitive. In its cognitive function, language is referred to as inner speech, and as such, it is never externally produced. However, the language part of the brain is still actively engaged during thinking processes even if a person is not speaking. This was confirmed by studies that recorded electrical brain activity (Lantolf & Thorne, 2006).
Leont’ev (1975; 1981; 1989), a colleague of Vygotsky's, further developed his conceptual framework into activity theory. Leont'ev’s key contribution to Vygotsky's work was the idea that human activity is always collective. In activity theory, the original Vygotsky's triangle (Figure 1) appears at the top part of the larger triangle referred to as an activity system (see Figure 2). Here, the subject is engaged in an activity towards an object. 
[image: ]
Figure 2. A model of human activity proposed by Leont’ev 
(cited in Engeström 2001: 135). 

At the lower part of the triangle are the other factors of an activity system: community, division of labor, and rules. Leont'ev's (1981) illustrated his model with a hunt analogy. A collective hunt activity involves a group of people working towards a common object – procuring food and skin for the community. Every participant of the hunt has his roles; for example, beating of the bushes is the role of the beater. These roles result from a certain division of labor. Finally, rules include agreements among the hunters as to who is doing what, at what point of time, in what order, and the like. 
Today, activity theory has several manifestations. Engeström (1999a; 1999b; 2001), a leading activity theorist in the West, talks about activity theory as a constellation of multiple activity systems constantly changing and interacting with each other. His thesis is that any human activity has a potential to grow, and that this growth is cyclical, going through cycles of internalization (learning) and externalization (problem-solving or creation). Central to this growth are the contradictions within the elements of each individual activity (subject, instruments, object, division of labor, community, and rules), between these elements, and between surrounding activity systems. As contradictions are resolved, the activity continues to develop and grow. Unresolved contradictions lead to the stagnation of activity and possibly its death. 
Figure 3 shows how a central activity system interacts with surrounding activity systems through the six nodes: subject, instruments, object, division of labor, community, and rules, and where potential contradictions may arise. Engeström (1987) identities four types of contradictions in such a network of activity systems: primary, secondary, tertiary, and quaternary. Primary contradictions can arise within any of the six elements of the activity: subject, instruments, object, division of labor, community, and rules (marked as 1 in Figure 3). Secondary contradictions occur between the six elements of the activity, for example between the subject and the instrument of the activity (marked as 2 in Figure 3). Tertiary contradictions take place only at the object node of the activity system when an outside more advanced activity introduces a new object into the central activity system (marked as 3 in Figure 3). This new object may create disagreement and clashes of interest, which is the result of tertiary contradictions. Finally, the quaternary contradictions occur between the central activity and any surrounding activity system (marked as 4 in Figure 3)
[image: ]
Figure 3. Interactions of surrounding activities and potential contradictions 
within and between them (Engeström 1987).

This study views learners of the content-based course as subjects of their own central activity systems that emerged within the course environment. Each individual activity system had its own object mediated by instruments, community of classmates and instructors, division of labor, and rules.
Methodology
Research questions
The original study investigated all contradictions and their consequences within and between activity systems of individual students in a distance CBLI course. To this end, the research questions were the following: 
1. What types of contradictions arise at the four levels of the central activity systems of individual learners: primary, secondary, tertiary, and quaternary? 
2. What are the consequences of the identified contradictions?  
3. For the purposes of this paper, we limit our discussion to the findings that have most relevance to CBLI pedagogy. 
The Context 
The course under investigation was offered via distance at a Middle Eastern university (henceforth, the University). The University occupies a unique position in the host country in that it provides education to the followers of the Bahá'i Faith, a marginalized segment of the population, which is otherwise deprived of access to higher education on the grounds of their religious beliefs (International religious freedom report 2007: Iran, 2007). As such, the University runs contrary to the socio-political system in the country, and all the faculty and students are subject to persecution. 
A few years ago, the University started converting its courses to deliver them online in the face of the on-going persecutions and unpredictable circumstances surrounding the physical facilities of the University. This increased the need of engaging international faculty who primarily speak English, hence the need for academic English proficiency among the University students. Within the past six years, the University has developed an academic EFL curriculum comprising four courses. Following these courses, students take a bridge course, which is the object of this study. 
The subject matter of the bridge course is critical thinking. It follows a sheltered model of content-based language instruction (CBLI), according to the definition of Brinton, Snow, and Wesche (2003). The course included eight modules: 
1. History of Critical Thinking 
2. Intellectual Attributes of Critical Thinking 
3. Ethics and Critical Thinking 
4. Faith and Critical Thinking 
5. Asking Questions 
6. Evaluating Evidence 
7. Detecting Fallacies 
8. Consensus Building and Critical Thinking 
The students completed two types of required assignments per module: 1) a draft and final paper based on each reading assignment; 2) asynchronous threaded discussions (forums); and two optional assignments for bonus points: 1) a wiki-based pre-writing activity; and 2) synchronous sessions with the instructor. Most of the course materials were available via Moodle, a learning management system, and course CDs. Student connected with their instructors via Moodle, Skype and Yahoo Messenger.
Participants
The study investigated course-related activity systems of six students. The sample represented a wide variety of English proficiency levels, age, gender, majors, and employment options (see Table 1). The names of the students have been changed to protect their identity. 
Table 1 
Profile of the student participants
	Student
	Gender
	Age
	Major
	English proficiency
	Employment

	Azita 
	F 
	23 
	management
	Intermediate 
	Repairs computers 

	Azad 
	M 
	36 
	management
	Advanced 
	Executive/Computer company 

	Noushin
	F 
	20 
	psychology
	Low-intermediate
	Unemployed

	Nazanin
	F 
	~20 
	pharmacy
	Advanced 
	Unemployed 

	Shahin 
	M 
	21 
	computer engineer 
	Low-intermediate 
	Network specialist 

	Amir 
	M 
	18 
	biology 
	Advanced 
	Unemployed 


Design of the study, data collection and analysis
Following the epistemology of activity theory, this study adopted a naturalistic model of inquiry like many other studies conducted within this theoretical framework (Nardi, 1996a; Nardi, 1996b; Barab, et al., 2002; Mwanza, 2002; Lantolf & Thorne, 2006). Each of the six student participants represented an individual case with multiple activity systems included therein.  
The following data sets were collected and analyzed throughout and at the end of the semester: 
Students’ background questionnaire
Participants’ assignments submitted to the Moodle course site
Moodle-tracked logs to identify student participants’ online presence and behavior
Interactions between the student and instructor participants
Monthly semi-structured interviews with the student participants
An interview with the instructors at the end of the semester
Researcher field-notes
Data collection and analysis had to take place concurrently. Figure 4 summarizes the data collection and analysis procedure. Starting from the second stage, the procedure consisted of three to four cycles of data collection and analysis: 1) observing students‘ online participation, 
2) confirming the emerging evidence through interviews with the students, 3) interpreting preliminary contradictions and their consequences (identifying patterns of disturbances and innovations within activity systems), and 4) preparing data for member checking in the subsequent interview. 
[image: ]
Figure 4. Three stages of data collection and analysis.

Tracing contradictions and their consequences was the heart of this research study. Going back to the theoretical distinction of activity and action, Lantolf and Thorne (2006) propose that these two constructs belong to different unites of analysis. Multiple actions constitute activity if they are motivated by one unifying object. Actions are finite and linear occurrences, while activity is a long-term and cyclical formation. Theoretically, contradictions are operationalized at the level of activity. Contradictions become visible via disturbances and innovations that occur at the action level (Engeström, 1987; 1999a). To be able to identify contradictions, the methodology had to be sensitive to disturbances that the student participants experienced and innovations that they may have implemented in order to overcome the challenges as they were transforming their objects. 
Results
Students’ activity systems
Despite the fact that all six students were part of the same course, they all engaged in their unique activity systems. Given the current discussion of content-based language instruction (CBLI), one can distinguish two categories of students: those that engaged in activity systems of improving English as a foreign language (EFL) (Figure 5), and those that did not (Figure 6). Those that did (Azita, Shanin, and Nazanin) had been actively seeking opportunities to transform their objects of improving English prior to this course by browsing Internet resources, watching movies in English, attending private English courses, and the like. For such students, the critical thinking course offered a natural environment that was conducive to further transforming their objects that already existed outside of the schooling environment. Those students who did not have an activity system of improving English (Azad, Noushin, and Amir) did not seem to have this activity outside of the course either.
Along with activity systems related to coursework, such as learning critical thinking or improving EFL, some students were engaged in activities that sometimes lay outside of a purely academic domain. For example, Azita had an activity system of maintaining a good self-image (Figure 5), and Azad had an activity system of engaging in criticism (Figure 6). These activity systems, like the activity system of improving EFL, emerged within the course environment because it was conducive to the transformation of the students’ objects.
[image: ]
Figure 5. Azita’s activity systems in the critical thinking course. 

[image: ]
Figure 6. Azad’s activity systems in the critical thinking course. 

In this respect, this study suggests that students do not necessarily engage in course taking activities when they formally take a course. Rather, a course may act as an environment where students’ new or already existing activity systems emerge. Alternatively and unfortunately, students simply perform isolated actions not situated within any particular activity systems, much like Engeström (1987) suggests. To account for this emerged theoretical finding, we propose a concept of an activity shell to refer to the kind of environment that includes all potential mediators for an activity system to emerge (instruments, division of labor, community, and rules). The only two components an activity shell misses to become an activity system are the subject and object. In this light, most modern schools offer activity shells of different shapes, some of which are conducive to transforming students’ own activity systems or generating new ones, while others are not. The latter produces learners that are not driven by motives in sociocultural terms.
Contradictions and consequences
All contradictions have a dual nature (Engeström, 1987). At the primary level, it is the duality between use and exchange value within the elements of the activity system: subject, instruments, object, division of labor, community, and rules. At the secondary level, it is the contradiction between these elements of the activity system. At the tertiary and quaternary levels, these contradictions occur between activity systems. 
The study revealed a number of contradictions at the primary, secondary, and quaternary levels of students’ activity systems. However, given the scope of this discussion, we address only the contradictions relevant to the content-based nature of the critical thinking course: a selection of primary and secondary contradictions.
In the everyday world, the nature of primary contradictions may depend on the socio-economic formation of the society (Engeström, 1987). In a capitalist society, this contradiction represents a struggle between use and exchange value. Engeström applies this theory to schooling settings and proposes that activity systems with an exchange value orientation transforms learning into a commodity which learners exchange for a grade. According to Engeström, an activity system driven by an orientation towards exchange value at the level of primary contradictions results in: instruments that promote rote learning and memorization; texts that are used as objects; a community that encourages individualistic interests; division of labor that assigns isolated roles to individual participants; and rules that encourage competition. Conversely, use value orientation leads to genuine learning, with instruments of sense-making, objects with real-life application, a community of collaborators, and a division of labor and rules that encourage this collaboration. 
The student participants had different orientations in their primary contradictions. Most participants shifted from being use value-oriented to exchange value-oriented closer to the end of the semester. There was only one student who changed her orientation from exchange value to use value, but then she shifted back to the exchange value at the end of the semester. Otherwise, reversing this shift from exchange to use orientation was rare. On the other hand, there was a participant who exhibited a stable use value-orientation and another one who remained mostly exchange value-oriented. All primary contradictions led to secondary contradictions between that element (e.g., object, instrument, or community) and another element of the activity system.
The findings of this study support Engeström’s (1987) argument that exchange value-oriented activities result in poorer learning. Both in terms of content learning and improving EFL, all student participants exhibited the same relationship between value orientation and their engagement in course actions: exchange value orientation led to less engagement and poorer quality of work, and use value orientation led to more active engagement in course actions and better quality of work. 
Another finding worth mentioning is that value orientation in the primary contradiction of the object sometimes spreads to the same orientation in the other elements of the activity. For example, when a student has an exchange value orientation to learning (i.e. learning for the sake of the grade), such orientation spreads to the community and rule elements of the activity system. Simply put, a grade orientation towards learning promoted individualistic learners who bend to the rules, such as a grading policy, and become regulated by them. The data provided this evidence only for two elements of the activity system: community and rules. Instruments did not seem to be affected by the orientation in the object possibly because most instruments in this study were obvious commodities, such as Internet and content management systems.
This course produced a number of consistent secondary contradictions, and the most evident in the data was the contradiction between the students’ inadequate EFL proficiency as their instrument and their academic oriented objects: critical thinking and intellectual self-improvement. Regardless of whether participants had an EFL activity system, they all engaged very actively in the course materials in order to resolve this contradiction. All six student participants had this contradiction, and it led to two types of consequences: desirable and undesirable. 
Among the desirable consequences are a number of anticipated and innovative solutions. The participants actively used glossaries that came with the course articles. They used their own dictionaries and encyclopedias. They re-read articles up to five times. Many of them sought help from their family members, friends, classmates, and instructors. Among other innovative solutions were translating the assigned articles into their first language, translating unfamiliar words and sentences on paper and memorizing them. The data suggest that the translation solutions were primarily popular among the students with low English proficiency. 
On the other hand, this contradiction also caused some undesirable consequences. The most common of these is student frustration. This was particularly the case with one assigned article in the course that was highly complex conceptually and linguistically. Extra scaffolding provided to the students via glossed vocabulary, forum discussions, and guided questions for the reading assignments did not seem to help resolve this contradiction.
Theoretically, contradictions occur at the activity level and as such have a long-term presence. Methodologically, contradictions in this study were observed via isolated disturbances and innovations in specific actions that the students performed. When disturbances and innovations clustered between two particular elements of an activity (e.g., instrument and object) and occurred frequently, they were operationalized as a contradiction.
In terms of the contradiction between the students’ inadequate EFL proficiency and their objects, one of the most common disturbances was written feedback from the instructors. The interviews with the students and analysis of their papers point to two categories of feedback disturbances: facilitating disturbances and inhibiting disturbances. Facilitating feedback disturbances encouraged students to revise their papers and produce satisfactory results, which facilitated the transformation of their objects, be they critical thinking, EFL, or other academic-oriented objects. Inhibiting feedback disturbances were a nuisance and encouraged superficial local corrections, which shifted students’ orientation towards the exchange value, i.e. grade-motivated learning. This distinction, however, was not always easy to make due to methodological constraints. Sometimes, it was impossible to identify when a student might view written feedback as a facilitating or inhibiting disturbance.
Discussion and conclusion 
This study confirmed that regardless of whether the students were oriented towards improving English or any other learning, they all had to place EFL in the instrument node of their activity systems. This inevitably triggered a number of regulative behaviors that transpired as a result of the inadequacy of the students‘ English as a mediating instrument. As much as a case study methodology can permit, we can conclude that CBLI courses, at a minimum, elicit a number of regulative behaviors that are often viewed as pedagogically favorable.
In this sense, activity theory as a heuristic model provides an enlightening perspective on pedagogy and curriculum development. Consider two course designs: Figure 7 and Figure 8. 
[image: ]
Figure 7.  A course design where English occupies an instrument position in the student’s activity system, such as sheltered or adjunct model of CBLI. 

Figure 7 illustrates a sheltered or adjunct model of CBLI (Brinton, Snow & Wesche, 2003). This course design (i.e. activity shell) encourages students to form an activity system motivated by an object of learning a non-English-related subject matter. English in this activity shell inevitably occupies a mediating position as an instrument. In Figure 8, the course design encourages students to transform their object of English learning. In this model, mediating instruments may include a course textbook, instruments of writing and recording, and  technological instruments. 
[image: ]
Figure 8.  Course design where English occupies an object position in the student’s activity system, such as any English as a foreign or second language course.
Engeström (1987) suggests that modern schooling is losing credibility in the eyes of young learners because it encourages them to form activity systems where text (i.e. knowledge and facts obtained from textbooks and lectures) acts as the object of learning. He argues that text should belong in the node position of learners’ activity systems, while objects should be real-life problems. The findings of this study do not necessarily lead us to claim that we should use the target foreign/second language solely as instrument in course activity shells. However, they do suggest that a CBLI type of course design resembles a natural process of learning and development that occurs in real life: whenever an instrument of an activity system is inadequate, it calls for improvement in order to further transform the object. According to Vygotsky (1982a; 1982b), this is how human physical, cognitive, and social capacities have been evolving at the phylogentic (development of human species), sociocultural historical (development of man throughout human history), ontogenetic (lifelong development of an individual person), and microgenetic (short-term development of an individual person) levels. 
There is yet another possible avenue for investigation based on the above. This study demonstrated that along with a content-oriented object, some students had an object of improving EFL, and some did not. The data show that regardless whether students had the EFL object or not, they exhibited active engagement in EFL-related actions, such as use of a dictionary, translating key words or parts of the text into Farsi, re-reading the text for better comprehension, and seeking help from other people. The question remains whether the presence of an EFL activity system affects language acquisition in a content-based course. This question may be key to understanding the processes of language acquisition of adults engaged in CBLI courses. According to Leont‘ev (1978), children do not have motives per se unlike adults; yet they successfully acquire languages via human interaction. Language, as a mediating instrument, becomes transformed without a conscious effort of a child. The findings of this kind of research may provide promising insights for language pedagogy.
There were many disturbances in the student participants’ actions that were manifestations of the secondary contradiction between inadequate EFL as a mediating instrument and their objects. However, the proposed methodology and the research questions were able to capture only regulative behaviors as resolutions to disturbances, some of which became consistent and were introduced into the activity systems as mediating instruments. The students’ papers did grow more complex, at least in lexical terms presumably due to the repeated use of certain concepts such as perspectives, implications, purpose, information, and the like. Some participants also started integrating hedging techniques, such as seems to be, probably, and perhaps in their papers closer to the end of the semester. However, it was impossible to identify whether and how these regulative behaviors and the feedback from the instructors affected their second language acquisition (SLA). A more in-depth analysis of these textual and discourse features would certainly shed more light on this phenomenon. Activity theoretical constructs could be enlightening in this kind of research because they contextualize participants’ SLA within the framework of their motives and contradictions. For example, the nature of instructor feedback as a facilitating versus inhibiting disturbance may have a differing consequence on SLA.
The results of the study also corroborate many previous findings. For example, despite the level of student English proficiency, lack of the content background creates unbearable challenges for students in CBLI courses. The importance of linguistic support when dealing with abstract subject matter is another theme to be highlighted in this regard. This oversight on the part of the team that developed the critical thinking course caused many disturbances for students with lower English proficiency. Along these lines, because lower level students tended to rely more on their first language as a scaffolding device in grasping the new content, perhaps this can be integrated as an optional mediating instrument for some students.
Finally, instructor feedback had a crucial role in the study. As was mentioned earlier, the feedback that emerged in this study could be categorized as either a facilitating disturbance or an inhibiting disturbance. The findings demonstrated that the former elicited more use value-oriented actions, while the latter tended to be exchange value-oriented. The nature of feedback as a disturbance in students’ actions implies a two-way endeavor. The student needs to have the right object, and the instructor should provide feedback conducive to the transformation of the object.
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Editor’s Note:  This study uses data collected during design and implementation of a course to determine the effectiveness of component strategies and practices. Some of these outcomes may be teacher specific and related to the content of the course, so results might be different for other teachers and courses. Never-the-less, this is useful data for discussion and planning.
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Abstract: 
This action research paper discusses the strategies and practices of designing, developing, and delivering a technology-enriched online course based on ASSURE model. Instructional materials, course activities, course assignments, and communications have been used to illustrate how technologies are integrated into online teaching and learning. Issues/concerns when delivering the online class are also discussed. This paper intends to demonstrate how to create an effective online learning environment and teach online courses efficiently.
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Background
Web-based education is quickly changing the foundation of higher education by impacting current university practices and policies. According to Allen and Seaman (2011), over 6.1 million students, which is nearly 31 percent of higher education students, were taking at least one online course during the fall 2010. This is a ten percent growth rate for online enrollment that far exceeds the less than one percent growth of the total higher education student population. The Market data study predicts that 37 percent of all post-secondary enrollments will be in online programs by 2015 (Goldman, 2011). As of August 2011, the U.S. Internet population includes 78 percent of adults and 95 percent of teenagers (Zickuhr & Smith, 2011). This trend is reflected at the university where the study has been conducted. The university has pushed transferring traditional face-to-face courses and programs to an online environment. Currently, it offers seven undergraduate online programs, 15 graduate online programs, and seven hybrid graduate programs, in addition to over 600 online courses offered each term. However, issues of online teaching and learning have merged as more students take online courses. First, not all instructors are trained to teach online. Second, not all students are suited to take online courses because of their learning styles. Therefore, a number of dropouts from online classes occur every term. Finally, even though most students complete the online courses, they might miss the effectiveness of interaction and communication found in traditional face-to-face classrooms.
After the WebCT course management system was upgraded to Blackboard 9.1 (Bb 9.1) course management system, more tools were made available for instructors and students for improved communication and interaction. As a result, educators faced new challenges to effectively use these tools. With the current functions in Bb 9.1, students enjoyed the flexibility in gaining knowledge and skills by stepping outside the tradition of isolated classrooms and adopting more interdisciplinary approaches via applying technologies. However, the communication tools operated differently due to the particular context of each activity the learner was involved with, the different purposes and expectations, the varying personal and professional backgrounds and concerns, and the level of familiarity with the technologies. Hence, further studies on these aspects needs to be conducted.  
Purposes and significance of this study
The purposes of this study include (a) investigating how current course design and course activities help pre-service and in-service teachers understand the importance of successfully integrating technologies into the classroom, (b) examining experiences, thoughts, and perspectives that pre-service and in-service teachers acquire as they finish course work and develop their blogfolios, and (c) studying how students think about the current course design in promoting their learning. Research questions included:
1. Whether the course activities helped pre-service and in-service teachers master the technology skills needed in classroom?
2. Whether the course activities helped students understand the methods of integrating technologies into teaching?
3. Whether current course design helped students learn how to integrate technology into teaching?
This study is significant to provide first-hand and detailed information on the experiences, perceptions, and reflections of the students who learned technology skills through a technology-enhanced learning environment and applied these skills directly to their own classroom. The results of this study can be used by online teachers to determine what teaching strategies and communication tools to use, and how to use them properly to motivate students’ collaboration and engagement. This study will also provide empirical evidence for future research that can be beneficial for online teachers, curriculum developers, and instructional designers in their efforts to target collaborative online learning environment.
Methodology
Action research forms the methodological framework of this study. Action research is directly relevant to classroom instruction and learning and provides the means for teachers to enhance their teaching and improve student learning (Stringer, 2008).  Action research “provides teachers with a philosophy and practice that allow them to systematically study the effects of their teaching on student learning” (Mills, 2007, p4). This study gathered information about how the author taught a graduate online class and how well her students learned to gain insight, develop reflective practice, effect positive changes in online teaching in general, and improve student outcomes and the lives of those involved (Mills, 2007). In addition, this study helps the author critically examine her teaching in order to improve and enhance instruction. 
Identify an area of study
The research setting was an online graduate class entitled, Computers in Education, which was designed according to the ASSURE model. The ASSURE model is a constructivist approach to training design and is an instructional model for designing courses using different kinds of media. This model incorporates external resources and technology into the course materials and is especially helpful for instructors designing online courses. Smaldino, Lowther, and Russell (2008) had a detailed explanation about the ASSURE model in their book, Instructional Technology and Media for Learning. ASSURE is an acronym from the key verb of the six steps for planning and delivering instruction.
Step 1 – Analyze learners. Students enrolled in spring 2010 were 20 masters or doctoral students and most of them were in-service teachers. These students were majoring or minoring in instructional technology (IT). This meant that they have had taken quite a few IT courses already and were experienced with basic technology applications and familiar with most tools such as most popular communication tools and authoring applications. These students had different learning styles. Most of them claimed as being visual, verbal, or aural/verbal learners. A few students stated that they were physical or logical, or solitary learners. Only one student mentioned that he was a social learner. Most students were K-12 classroom teachers and some of them had been using some technologies in their teaching. 
Step 2 – State Standards and objectives. As most students were in-service teachers, this course used NETS for teachers’ standards as a guide of learning objectives. The online course, Computers in Education, not only provided students with theories of teaching and learning with technology, but also created a technology-enhanced learning environment where they experienced how these technologies helped their learning. The objectives included learning emerging technologies and integrating them into the curriculum. Technology skills learned from this class covered every stage a classroom teacher would use in class such as word processing, presentation, grade management, communication, website design, video and audio editing, and blog reflections. 
Step 3 – Select strategies, technology, media, and materials. Based on students’ learning style, this course used an E-book, Teaching and Learning with Technology, (3rd ed.) written by Lever-Duffy & McDonald and published by Allyn and Bacon in 2008. This book was chosen because there were podcasts and video clips with each chapter. A supplement Website, Mylabschool.com, also came with the book. In this site, students could access online hardware and software skill-builder tutorials if they did not have a solid foundation in basic technology skills for educational settings. These instructional materials in different formats help students learn and understand theories and skills effectively. In addition, the professor created video and word-processed tutorials to demonstrate skills needed for every hands-on project. PowerPoint slide shows and audio lectures related to special topics were also created and uploaded to the course site. The arrangement of this class met the needs of students with different learning styles. 
Step 4 – Utilize technology, media and materials. In order to get to know the theories, students have read book chapters, view video clips, and listen to the podcasting provided for that chapter. The PowerPoint slides for each chapter were also provided to students as a guideline. Students would then participate in threaded discussions related to the content of the chapter. To apply what they learned to practice, students were asked to create nine hands-on projects based on this scenario: you were assigned to teach a 6th grade math class (or any subject/grade you want to teach) for this semester. All projects should be focused on the same project you chose to teach. You decided to integrate current Web 2.0 tools into your teaching to encourage students’ collaborations and integration. Students would then use all technologies discussed in class in their own classroom scenario.  
Step 5 – Require learner participation. This course used blog, live classroom, voice board, discussion board, and emails for students to collaborate with their peers and professor. According to John Dewey (1963), students do not learn from their experiences, but learn from reflecting upon their experiences. Reflection was an important learning tool in this class. Students were asked to reflect upon their understanding of each topic in their personal blogs every week after they read the assigned chapter, viewed relevant video clips, and listened to the podcast. They were also asked to reflect on their learning experiences each time when they finished a hands-on project. Students were divided into groups of three at the start of the term. Each group member was required to read and comment on two other members’ blog reflections concerning book chapters and learning experiences in creating the projects, which would help them learn from each other.  This did not require a heavy reading load compared with larger groups or read the posts from the entire class.
Step 6 – Evaluate and revise. The evaluation of the efficiency of the course design depends on how well students performed in the course. Student learning outcomes were evaluated through following course assignments: (a) Online journal – each student kept a blog and post reflections each time when finishing a project or reading book chapters, which indicated how well they understood the textbook; (b) Hands-on projects – each student set a scenario of the class he/she would teach and created instructional materials such as flyer, grade chart, quiz, rubric, worksheet, puzzle, Web site evaluation, online bookmarks, movie story, course site, and listserv with free tools for the subject he/she chose to teach, which indicated how well they mastered technology skills; and (c) Electronic portfolio (blogfolio) - includes all reflections posted in the whole term with the related projects linked at the end of each reflection with self-intro as the first post and course reflection as the last entry. Students received assignments and rubrics at the start of the term so that they were clear about the expectations and evaluation criteria. Students were allowed to revise their projects to earn a higher grade. The professor believed that practice led to progress, which was very true with hands-on projects. The more time students devoted to their projects, the more they would learn from this experience. The professor adjusted her course content each term according to student’s feedback and technology development. 
The course was delivered within the Blackboard Learning Management System. The following screen-capture images display the layout and structure of the discussed course. Figure 1 is the homepage of the course where students could access the Welcome page, Course Materials page, and communication tools. If they click on the Course Materials icon, students could access course syllabus, assignments, reflection questions, and schedule as shown in figure 2. All related materials are linked in the schedule (refer to figure 3). 
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Figure 1: Home Page of the online course      Figure 2: Course Materials page        
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Figure 3: Part of Course Schedule page

Collecting and Analyzing Data
Data were collected during the 2010 spring term that included open-ended survey questions, participant observations of student online activities, and documentations of the course to ensure triangulation of the data. At the end of the term, students finished a questionnaire (refer to Appendix) regarding their background information, experiences, and perspectives of course design, instructional materials, course activities, communications, and technology integration. As the professor of the online course, the researcher had the opportunity to observe students’ participation in all course activities as well as students’ struggles when they encountered problems. The observations reflected what students said in the reflections. Documentation in this study included blog reflections after each project, comments on the reflections, weekly announcements, and the tracking records of student activity in Blackboard. Documentation analysis provided deeper understanding of student’s reflections and instructor’s observation. 
Data analysis procedures for this study included organizing the data, generating categories, themes and patterns, and writing the final report. The researcher put together documents, archival records, participants’ reflections, and the instructor’s journal in order to organize what she experienced, heard, saw, and read. The various data sources allowed the researcher to triangulate her observations and interpretations of the participants’ learning experience.
Findings and discussions
Findings from this study showed that students were satisfied with the overall course design, required activities conducted in the course, and online communications between peers and with the instructor. All participants indicated that this course was extremely informative and activities helped them learn about the course content and technology skills. They especially expressed their positive interaction and collaboration in these online courses. Findings will be discussed in the topic of course design, instructional materials, course activities, and communication/interaction.
Course design
Findings from data analysis showed that 55 percent students strongly agree and 45 percent agreed that the course layout (refer to the first three figures) was easy to navigate. Sixty-five percent of the students strongly agreed and 35 percent agreed that the Welcome page helped them obtain a general idea of the requirements and structure of the course. Eighty-eight percent of the students strongly agreed and 12 percent agreed that the Schedule page with all readings, tutorials, and examples linked in each week gave them a clear idea of what to do and how to complete activities 

Figure 4: Students’ perspectives on the course design
Half of the students strongly agreed and another half agreed that the Assignment document, which included all of the assignments, helped them schedule their time and keep up with the course assignments easily. Figure 4 shows student’s perspective on the course design.
Instructional materials
Findings from this study indicate that more than half of the students were not fond of e-book because of technical problems and the limited accessibility (only a six month online access). About half of the students thought the podcastings related to each chapter helped them understand the book and integrated the knowledge into their own classrooms. 
In contrast, all students felt the video clips that accompanied the book chapters helped their understanding of the book material and examples. As one student stated, “The clips let me see how the concepts in the book work in real life.  This is so important for teachers.  It was very convenient to click right on those videos from the course schedule.” Because most students enrolled in this class had strong technology backgrounds, only about 40 percent felt the hardware and software skill-builder tutorials in mylabschool.com were helpful. However, most students (58 percent strongly agree and 30 percent agree) said that the video tutorials for each project created by the professor helped them a lot in working with hands-on projects. 
Students liked the word-processed format tutorials created by the professor even more (70 percent strongly agree and 30 percent agree) than the video tutorials. Reason was that they could follow the word document tutorials more easily as video tutorials went too fast as they worked on their own projects. Although they could click pause and/or playback the video, they felt it was not as convenient as the word document tutorials, which was clearly illustrated with images and steps. 
Over 90 percent of students agreed or strongly agreed that examples for hands-on projects helped them in working with their projects. Through the examples, they were clear about the professor’s expectation. Figure 5 shows student’s perspectives on instructional materials used in this course.

Figure 5: Students’ Perspectives on Instructional Materials
Course Activities
Findings from this study demonstrated that hands-on projects assisted students to learn the skills and gave them an idea of how to integrate these skills into their own classrooms. As one of the student stated in her blogfolio:
I was pleasantly surprised at how much I was able to retain from the course. I thought I would learn it well enough to do the assignments and then forget it. However, I have used almost everything I have learned in my own classroom already.  I really enjoyed the class. 
Another student stated: 
The great part is that some of the projects are “small” enough that I can integrate them with minimal equipment and software…it gives me the tools to integrate, and freedom to come up with ways to use them. 
Findings indicated that blog reflections on the hands-on projects helped students rethink what they learned in creating the project. As one student stated in the survey, 
The reflections were helpful because the act of writing them made me evaluate the technology in terms of how valuable it was, how likely I would be to use it, and whether the preparation of the technology was worth the value it brings.  If I did not have to write about it, I would have just checked it off the list as “assignment completed” without thinking much about it.  I do think students need to understand what is expected in a well-written reflection and receive feedback so they can improve their writing.
Compared with other course activities, more students (about 35 percent) check neutral for the reflection on the book chapters even though over 60 percent felt that this activity helped them understand the content of the text book. In this activity, the professor asked three questions related to the chapter, each group member would choose one question to answer, and then they would read and comment on their group members’ answers to another two questions, which ensured that they understood the entire chapter. However, some students only read the chapter related to the question he/she needed to answer. This student’s comment represented what the students, who checked neutral, thought:
The reason I put neutral on this is because there was so much content of the book, and we only did reflections on certain parts of the chapters.  So, on those parts, the blog reflections did help me understand.  I had to read the book with understanding in order to synthesize my answer to the question.  I always tried to bring in my own experiences as they relate to the subject because that is a strategy for comprehending the material.  However, it would be impossible for students to answer their blog question without reading the entire chapter, and I’m sure that happens. …This book just had a huge amount of content.
Findings showed that most students felt that reading and commenting on peer’s blog postings gave them an opportunity to learn other’s understanding and their experiences with technology. They admitted that projects on Google functions provided them with the opportunities to cooperate with their peers. They thought creating a movie story helped them understand how to prepare multimedia components and how to integrate digital storytelling into their own teaching. Most students indicated that this was the first time they created a Website for the class they teach or will teach, which helped them understand the process of design and develop a course site. Through creating instructional materials with free online tools, students gained experiences of how to use Web 2.0 tools and integrating them into classroom. 

Figure 6: Students’ Perspectives on Assignments
All students thought that the Web site evaluation activity gave them an idea of what to look for while evaluating a Web site. 
Findings showed that blogfolio was a great way to self-assess their projects, rethink what they learned, and think how to integrate technologies into their own classrooms. Student felt very pleased when they looked back at their blogfolios and saw everything they accomplished. Figure 6 demonstrated the level of satisfaction students have for every activity in the class based upon their value and significance in learning new tools and ideas. 
Course Communications 
Findings from this study indicated that giving a weekly announcement is necessary and helpful, which aided students to keep up with the schedule. Students stated that communication between students and the professor was effective and adequate. Among the communication tools used in the class, email was the most effective one. During the entire term, the professor received 256 emails and sent 222 emails through Blackboard excluding email exchanges with regular email system. There was one student who sent 58 emails and read 160 emails, which was doubled compared to the average emails read by other students. This was because this student struggled more than other students in working through the course activities. Other communication tools such as Live Classroom, Voice Board, and Discussion Board within Blackboard were seldom used during this term; therefore, students did not show much interest in those tools. 
Figure 7 illustrated student’s perspectives on the value of different communication tools used in this class. 

Figure 7: Students’ Perspectives on Communications

Based on the students’ course reflections, they were satisfied with the communication modes among their peers and with the instructor. Students indicated a positive experience of the interaction and collaboration in these online courses. They felt closely connected with their peers and the instructor. They were comfortable asking questions and communicating with other students. Most students stated that the interaction with peers provided them the opportunity to learn from other resources; they learned a lot from others through interaction. They also mentioned that interacting and communicating with peers required a large amount of self-motivation. By using these communication tools, they mastered the technology skills needed in classroom and gained teaching methods in integrating technology into their own classroom. 
Finally, from this online class setting, they learned how to integrate technology into their curriculum. All students indicated that they would integrate what they learned from this class into their own classrooms. Figure 8 illustrated student’s perspectives on technology integration. 

Figure 8: Students’ Perspectives on Technology Integration 

Challenges and Issues 
Findings from this study also indicated some challenges and issues in online learning. The first issue was Web accessibility. According to the Pew Internet August 2011 Report conducted by Zickuhr and Smith (2011), of 27 percent of American adults that have disabilities, 54 percent of them use Internet (16,5 @ of total) wheras 81 percent of adults without a disability use online. In the same survey, they found that only 62 percent American adults have high-speed Internet access. Therefore, this professor paid special attention to the file format, file size, and color theme of the design to make sure every student was able to access the materials. 
The second issue was to use technologies, not just teach technologies. This professor tried her best to integrate technology skills learned in this class into the actual class activities so students would understand the usage from practice. 
The third issue was regarding the blog reflections. Although students admitted that they learned most from reflections, there were complaints that some of their group members did not post their reflections on time which delayed other students to read and comment on the reflections. Students also mentioned that some reflections were not thoughtful or not thorough as requested, so there were not benefit from reading the reflections. At the same time, they also complained that some comments provided by their group members were not valuable as expected. Findings from this study also showed that reflections at the start of the term were more complete and thoughtful than the reflections posted at the end of the term, which led to the last issue: the quantity of readings and projects students had to finish within the term. Was it too much or were students overloaded?
As one student stated, “Being a full-time worker/student/mother, I didn’t have time to …” and another student said, “The class was really fun – just wished I had more time to devote to it.” Compared with traditional face-to-face classes, online courses required double or even triple time for both teachers and students to finish the same tasks required in the traditional classroom. Therefore, online teachers should reconsider the quantity of materials to be covered to ensure that students are not overloaded with class activities. 
Conclusion 
This action research study demonstrated that current course design helped students learn how to integrate technology into teaching, and the course activities not only helped pre-service and in-service teachers master the technology skills needed in classroom, but also helped them to understand the methods of integrating technologies into teaching. This study proved that efficient communication and interaction were key factors to ensure the success of online courses and multimedia instructional materials promoted students with different learning styles and learning interests. Blogfolio used in the course not only increased students’ motivation of learning, but also promoted their critical thinking. Blogfolio was proved as a good learning tool. Findings from this study proved that course design was appropriate for the targeted students and class activities. Overall, the learning environment helped students achieve the course objectives. 
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Appendix: Questionnaire 

Dear Students,
	At the end of this term, I would like to know whether the course design is appropriate to you and if the technology used in this course helped you gain the knowledge of how to integrate technology into classroom. Your answer will help me to make sure this course design is efficient for a pure online class. 
	Your response to the following questions should reflect your experience in this course. Please be assured that your responses will be strictly confidential and won’t influence your final grade. But you will earn 5 bonus points for completing this survey. It may take you about 10 minutes to complete this survey. Your time is appreciated, and your participation is of importance to this research.

Part I: Your background information
Please check the best answer that describes you or your situation to each statement. Some questions may have more than one answer. 

· Your gender: ____ female
                      _____  male 
· Your age rank: _____20 – 29, 
                         _____30 –39, 
                         _____40 –49, 
                         _____50 or above
· Your current educational status: ____masters student, 
                                                    _____doctoral student, 
                                                    _____non-degree seeker
· Your online learning experience: _____this is my first online course,
                                                      _____this is my second online course,
                                                      ____I have taken more than two online courses
· Your current job: _____ K-12 teacher, 
                            _____ secondary school teacher, 
                            _____ others: explain 
· You technology background: _____I always feel scared with technologies. 
                                               _____I am very confident with technologies.
                                               _____I use some technology in my classroom. 
                                               _____I have been using almost every available technology 
                                                         into my classroom.
· Your learning style: 
_____Visual (spatial): You prefer using pictures, images, and spatial understanding. 
_____Aural (auditory-musical): You prefer using sound and music. 
____Verbal (linguistic): You prefer using words, both in speech and writing. 
_____Physical (kinesthetic): You prefer using your body, hands and sense of touch. 
____Logical (mathematical): You prefer using logic, reasoning and systems. 
_____Social (interpersonal): You prefer to learn in groups or with other people. 
_____Solitary (intrapersonal): You prefer to work alone and use self-study. 


Part II. Your opinion on the tools and activities used in the class
Please highlight your choice and type your comments after “More comments” if you feel something which was not mentioned in the statement. Any kind of comments are helpful and welcome. Notes: 1 - Strongly Agree, 2- Agree, 3 – Neutral, 4 – Disagree, 5 - Strongly Disagree

	Course Design
	

	1. Welcome page helps me to get a general idea of the requirements and layout of the course.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	2. Assignment document helps me understand the course assignments easily.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	3. Schedule page with all readings, tutorials, and examples linked under each week gives me a clear idea of what to do and how to do it.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	4. The course layout is easy to navigate.  
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	Instructional Materials
	

	5. E-book is more convenient than hard copies.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:   

	6. Podcastings (Audio files accompanied with the book) related to each chapter help me understand the book and integrate the knowledge into my classroom.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	7. Video clips accompanied with book chapters help me understand the book and integrate the knowledge into my classroom.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	8. Hardware and software skill builder tutorials in mylabschool.com help me review/learn the basic skills. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	9. Video tutorials for each project created by the professor help me a lot in working with my projects.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	10. Word format tutorials created by the professor help me a lot in working with my projects.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	11. Examples for hands-on projects help me a lot in working with my projects.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	Course activities 
	

	12. Hands-on projects help me learn the skills and give me an idea of how to integrate this skill into my classroom. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	13. Blog reflections on the hands-on projects help me rethink what I learned in creating the project.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	14. Blog reflections on the book chapters help me understand the content of the text book. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	15. Comments on peers’ blog postings give me opportunity to learn others’ understanding and their experience with technology. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	16. Project on Google functions provided me with the opportunities to cooperate with my peers.  
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	17. Project on Movie creating helps me understand how to prepare multimedia components and how to integrate story telling into my classroom. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	18. Project on Web site design helps me understand the process of design and the structure of a course site.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	19. Project on Web Tools provided me with opportunities to use different free online tools to create instructional materials.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	20. Project on Web site evaluation gave me an idea of what to look for while evaluating a Web site.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	21. Blogfolio is a great way to self-assess my projects, rethink what I learned, and think how to integrate technologies into my own classroom.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	Communications
	

	22. Weekly announcements are informative and useful. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	23. The communication between me and the professor is effective and adequate.  
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	24. Live classroom is a great way to communicate with peers and professor. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	25. Voice board is a useful tool because I can record voice message and send it to my friend through email. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	26. Discussion board is efficient in threaded discussion. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	27. Emailing is the most frequently way I communicate with peers and professor.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	Technology and Integration
	

	28. IT 645 helps me learn the emerging technology in educational settings. 
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	29. IT 645 helps me understand how to integrate technology into classroom.
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	30. I will integrate what I learned in IT 645 into my own teaching
	1 ___, 2 ___, 3 ___, 4 ___, 5 ___
More comments:  

	Other comments on IT 645:






Thank you for your participation.
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Editor’s Note: In online learning, several feedback options are available. This study seeks to identify the relevance of each option to support learning, and how these options influence attitudes related to student satisfaction.
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The Impact on Grade Delta Variance and Student Satisfaction
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Abstract
Online learning has significantly changed the educational landscape in recent years, offering advantages to both schools as well as students.  Despite the fact that some faculty members are not supportive of online learning, researchers have demonstrated that the quality of online learning to be as effective as classroom learning.  It has been stated by researchers that there is a need to use metrics to assess the value achieved through the use of online learning.  This study measured the impact that student access to interactive technologies (discussion boards, e-mail, chats, videoconferencing, etc.) played in an online course.  By restricting these technologies would they have an impact on grade delta variance and the student’s perceived satisfaction? The results of this study seem to indicate that in an online course student access to a variety of student-to-student collaborative technologies had no impact on five of the seven given student survey questions or on grade delta variance.  In fact, lack of access to the interactive technologies only had an impact on two survey questions, namely “I have learned a lot in this course” and “My instructor treats me fairly.”  Students in the restricted class had a significantly higher score on these two questions.  
Keywords: Online learning, metrics to assess online learning, grade delta variance, students’ perceived satisfaction, access to online interaction technologies, constructivism, collaborative learning
Literature Review
Definition of Online Learning 
Advances in technology and the Internet have changed the way in which individuals access and use information. This advanced technology can enhance education delivery and knowledge acquisition in the form of online learning where learners and faculty members are at a distance from one another but are connected through the Internet by technological media and a learning management system (LMS) like Blackboard or WebCT  (Sava, 2005).  Educational institutions across the world now offer classroom instruction through LMS (Dorado, Hernandez, Sani, Griffin, & Barnette, 2009).  And this online learning is increasing at a rapid pace: a 2010 higher education study revealed that over 4.6 million students were taking at least one online course during the 2008-2009 Fall semesters, which reflected a 17 percent increase from the previous year.  This growth far exceeded the 1.2 percent increase of the overall higher education student population (Allen & Seaman, 2010).  Chawdhry, Paullet and Benjamin state that an  increasing  number  of  students are enrolling in online learning to complete  their  degrees, compete  in today’s  job  market,  and  advance  in  their careers (2011).
Advantages of Online Learning 
Online learning offers advantages to both schools as well as students.  For schools online courses offer higher education institutions innovative ways to target adult learners wanting to continue their education but are constrained (Coppola, Hiltz, & Roxanne, 2002).  Lessen and Sorensen identify these constraints as work schedule, family and time (2006). Additional constraints such as distance, cost, time, job requirements, and family demands, can preclude students from attending traditional classes. Online courses enable students to balance the demands of their daily lives by setting their own schedule for learning (Chawdhry, Paullet, & Benjamin, 2011).  Due to the flexibility in online learning most schools are able to reach a larger student population, thus increasing their enrollments in times of decreasing financial support from external entities.  One population segment that benefits from online learning is the adult learners who can engage in just-in-time skill acquisition without time and location constraints (Zhang, 2004). 
Online learning also offers significant advantages to students.  First, as previously noted, online courses provide opportunities for individuals who would otherwise not have opportunities for learning (Deal, 2002).  One study indicated that students prefer online learning because this delivery mechanism allows them to balance their life demands while at the same time going to school.  Almost 88 percent of students chose online learning because they had other commitments that prevented them from attending courses on campus in classrooms (Hannay & Newvine, 2006).  
Second, students perceive online learning and its associated technology as a strategic advantage to them.  Several researchers have reviewed an entire body of literature that reflects the importance students place on the Internet to their academic careers (Budden, Anthony, Budden, & Jones, 2007).  Almost 72 percent of students reported a preference for interacting online instead of face-to-face (F2F) with admission counselors (Hayes, Ruschman, & Walker, 2009).  The importance of technology, particularly social networking, is especially important to graduate students, who recognize the benefits to their career development (Benson, Filipaios, & Morgan, 2010).  
Third, students view online courses as convenient and beneficial.  An exploratory study  of  factors  that  influence  a  student’s decisions  to  take  online  courses was conducted in 2009 by examining four key elements: convenience, level of difficulty, effectiveness, and social interaction. Convenience and effectiveness were both perceived by students as a positive influence in their decision to take online courses.  Level of difficulty and social interaction were perceived by students as negative influences in their decision to take online courses.  The study revealed that convenience was the major factor that influenced a student to take online courses (Dorado, Hernandez, Sani, Griffin, & Barnette, 2009).  Another study indicated that 59 percent of students surveyed reported that their grades were higher in online courses than in traditional courses, and overall 70 percent of students indicated that they preferred online courses. One interesting finding of this study was that 90 percent of students said that they read the textbooks associated with their online courses while only 60 percent of students in traditional classes read the textbooks (Hannay & Newvine, 2006).
Fourth, online courses are seen as enhancements to communications and interactions.  A 2008 study of student perceptions of various components of the Blackboard LMS found an increased level of communications and interactions in online classrooms. Over 63  percent  of students indicated  increased learner-to-instructor  interactions,  almost 62  percent agreed  that  there  was  a  significant  increase  in the  overall  volume  of  communications in the online classroom, and 52 percent  said that the LMS fostered a sense of community in the course.  The respondents  also found online learning to  be effective  and  accessible:  68  percent  stated that  the  online  discussions helped  them  to understand  and  assimilate  the  course  content and  while almost 80  percent  preferred  submitting assignments online.  Students  also liked  the functionality  of  the online learning: almost 81  percent  agreed  that  the LMS make  the  classroom handouts readily available and accessible (Buzzetto-More, 2008).  
Is Online Learning Viable?
Although many faculty members are supportive of online learning, some faculty members believe technology cannot improve teaching and learning (Cheng & Miller, 2009).  In addition, they believe that online courses are inferior to classroom courses in terms of quality and learning outcomes (Anstine & Skidmore, 2005).  Some faculty members have stated noted that the benefits of online learning may be outweighed by the disadvantages, such as the lack of peer interaction and less dynamic modes of instruction (Welsch, Wanberg, Brown, & Simmering, 2006).  
Yet researchers demonstrate that the quality of online learning to be as effective as F2F learning (Neuhauser, 2002). An analysis by the Department of Defense's Advanced Distributed Learning Initiative and the University of Tulsa found learning effectiveness of online courses comparable to that of classroom instruction (Sitzmann, Kraiger, Stewart, & Wisher, 2006). 
There may be several reasons why some faculty members are resistant to online learning.  The implementation of online courses should be done only through careful analysis of online learning environments and an analysis of the online student’s characteristics (Singleton, Hill, & Koh, 2004).  Without this analysis online courses can change the traditional student-teacher relationship from personalized attention to “just another number”, with the result being that the efficiency of online instruction is be less effective than the traditional classroom (Bressler, Bressler, & Bressler, 2011).  Online instructors should understand that adults prefer to be actively engaged and involved in the learning process and come ready to learn what they need to know in order to cope effectively with their real-life situations (Knowles, 1980) 
Constructivism and Collaborative Learning
One approach to online learning that is currently being promoted is called “constructivism”.  Carlson says that constructivism has gained a foothold in education, including traditional higher education, within the past fifteen years (2001).  Constructivism says that for learning to occur it is necessary for learners to construct their own understandings of the world in which they live (Brooks & Brooks, 1993). Individuals “construct” new learning based on their past experiences, motives, and intentions. In short, learning is inherently personal, built sequentially upon a scaffold of experiences, and deepening in complexity as learners develop and gain new information and understandings. Education becomes a conceptual change, not just the acquisition of information (Biggs, 1999).  Constructivism encourages faculty members to cultivate a learning environment by infusing students with a desire to engage in self-directed, self-reflective, interactive, collaborative learning experiences.  This self-paced  and autonomous  learning,  which  are  key principles of constructivism, are enhanced in an online learning environment where students can engage in learning anytime, anywhere,  and  at  their  own  pace (Bellefeuille, 2006).  
Faculty  members  can  incorporate technology  to  elevate  a  student’s  cognitive level  with  modeling,  support  and  fading.  Modeling  provides students  with  adequate  learning  structures, leading  students  to  the  desired  learning behavior. Supporting provides students with feedback so that students can independently perform tasks or assignments.  Fading reduces the amount of support over time so that students can become confident and self-reliant (Bellefeuille, 2006). Using constructivism online learning, the faculty members then reposition  themselves  as  facilitators  whose collaborative  presence  invites  peer interaction  and  participation  among learners  in  a virtual  learning  environment (Conrad, 2002). In addition, online faculty members  foster a  supportive  collegial,  collaborative  and interactive learning environment to enhance the  sense  of  community  by  providing students  with  material  and  technology resources (De Simone, 2006). 
Another approach to online learning is collaborative learning, which is a relationship among learners that requires response interdependence (a sense of sink or swim together), individual accountability (everyone has to contribute and learn), interpersonal skills (communication, trust, leadership, decision making, and conflict resolution), face-to-face promotive interaction, and processing (reflecting on how well the team is functioning and how to function even better) (Srinivas, 2010).  Collaborative learning is different than cooperative learning, which states that people who help each other and who join forces to achieve a common goal will generally grow to feel more positively about each other and will be willing and able to interact constructively when performing a collective task‖ (Sharan, 1985). Collaborative learning develops higher level thinking skills, promotes learners-leader interaction and familiarity, builds self-esteem in learners, and promotes a positive attitude toward the subject matter (Srinivas, 2010).  Collaborative learning helps to maximize student achievement through personalized learning and assessment while adhering to compliance and government regulations (Ogunlade, 2011).  
Metrics To Assess Online Learning
Koch notes that it is important to use metrics such as student learning, reduced cost, user satisfaction, and other similar measurements to assess the value achieved through the use of online learning (2006). There is extensive research that attempts to understand and measure what influences student satisfaction, attention and retention in an academic environment (Li, Finley, Pitts, & Guo, 2011). Studies have indicated that student engagement in college activities outside the classroom and interactions with other students and faculty tends to have a substantial impact in terms of student retention, academic performance, and overall satisfaction (Astin, 1999). Kuh found that participation in college activities, living on campus, and conversing frequently with other students and faculty positively influenced students’ learning and personal development (1995). 
The most common forms of communication used by faculty to facilitate interaction with students include the use of asynchronous (e.g., email and online discussion boards) and synchronous communication (e.g., chat or instant messaging) (Li, Finley, Pitts, & Guo, 2011). The majority of research related to the use of asynchronous communication in higher education has focused on online learning that utilize Web-based communication technologies to deliver course content virtually and involves extensive student-instructor communications (Dezhi, Bieber, & Hilz, 2009).  
Study
Following Koch’s statement regarding the need to use metrics to assess the value achieved through the use of online learning, this study measures the impact that student access to interactive technologies plays in an online course.  Specifically the study looks at two metrics: grade delta variance and the student’s perceived satisfaction of the course and instructor.  In many online courses students use a variety of online interactive technologies to collaborate with other students.  By restricting these technologies would they have an impact on grade delta variance and the student’s perceived satisfaction?
The primary research hypothesis is as follows:
H0 – No significant difference exists between grade delta variance and satisfaction regarding the use of online interaction technologies.  
H1 – Students who used interaction technologies demonstrated a higher grade delta variance and satisfaction. 
Student participants in the study were undergraduate students at a mid-South public university enrolled in two separate online courses, “Database Systems II” and “Telecommunications II”, over two consecutive semesters.  Thus the study looked at students enrolled in a total of four classes.  In the first semester students enrolled in these two courses had full access to a variety of student-to-student collaborative technologies through which they could interactive with all other students on both a scheduled as well as ad-hoc basis.  For example, multiple discussion boards were available for students to post personal information about them as well as ask questions and receive answers from other students.  In addition, students had full access to e-mail, chat, and videoconferencing tools.  These were called the “Open” sections.  In the second semester students who enrolled in these two courses had no access to student-to-student collaborative technologies.  All other activities were the same.  These were called the “Closed” sections.
In each of the four courses students took a pre-assessment test at the beginning of the course and a final exam at the end of the course.  These were used to measure grade delta variance.  In addition, students completed a seven-question satisfaction survey of the course and instructor at the end of the course.  Using a 5-point Lickert scale the survey examined student perceptions regarding the following seven statements:
1. My instructor displays a clear understanding of course topics
2. My instructor is well prepared for class
3. Performance measures (exams, assignments, etc.) are well constructed
4. My instructor provides helpful feedback
5. Overall, my instructor is effective
6. I have learned a lot in this course	
7. My instructor treats me fairly
The purpose of this study was to measure the grade delta variance for final grades and student satisfaction responses comparing “Open” (full access to student-to-student collaborative technologies) and “Closed” (no access) courses.
Results
Initially, a series of descriptive statistics were conducted on these data. The same variables included in the independent-samples t-tests were included in these initial analyses, and consisted of delta grade (change in grade from the preassessment test to the final grade, using the final grade range), and survey questions 1 through 7. The Table 1 presents the results of these initial descriptive statistics, which consist of the valid and missing sample sizes for each measure, as well as the mean, median, standard deviation, and minimum and maximum scores.
Table 1
Descriptive Statistics
	Measure
	Delta
Grade
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7

	N
	Valid
	59
	46
	46
	46
	46
	46
	46
	46

	
	Missing
	0
	13
	13
	13
	13
	13
	13
	13

	Mean
	0.310
	4.70
	4.70
	4.26
	4.52
	4.50
	4.30
	4.72

	Median
	0.335
	5.00
	5.00
	4.00
	5.00
	5.00
	5.00
	5.00

	Std. Deviation
	0.192
	0.591
	0.662
	0.929
	0.752
	0.782
	0.940
	0.584

	Minimum
	- 0.48
	3
	2
	1
	1
	2
	1
	3

	Maximum
	0.69
	5
	5
	5
	5
	5
	5
	5



Next, a series of tests were conducted in order to determine the extent of normality associated with these measures. While larger sample sizes do not require a perfectly normal distribution with regard to the t-test, and in fact, markedly non-normal data can be used without producing invalid results, it is ideal to initially determine the extent of the normality of any measures analyzed. The following table presents the results of a series of one-sample Kolmogorov-Smirnov tests of normality conducted on these data. This test of normality, when statistically significant, indicates significant non-normality, while a non-significant result indicates a normal distribution. As indicated in Table 2, change in grade was not found to achieve statistical significance, indicating normality. However, the remaining measures (i.e., all seven survey questions) were found to be significantly non-normal on the basis of this analysis.
Table 2
Tests of Normality: One-Sample Kolmogorov-Smirnov Tests
Measure                          Test Statistic               p      
Delta Grade	.972	  .301
Survey: Q1	3.103	<.001
Survey: Q2	3.118	<.001
Survey: Q3	1.798	  .003
Survey: Q4	2.495	<.001
Survey: Q5	2.357	<.001
Survey: Q6	2.129	<.001
Survey: Q7	3.178	<.001
Additionally, Table 3 table presents the results of measures of skewness and kurtosis calculated in order to further explore the normality of these measures. Measures of skewness or kurtosis divided by their respective standard errors which are above the absolute value of 3 is generally accepted as indicating substantial skewness or kurtosis. As indicated in the following table, these measures are found to have substantial negative skewness as well as substantial positive kurtosis.
Table 3
Tests of Normality: Skewness and Kurtosis
Measure                         Delta         Q1          Q2          Q3          Q4          Q5          Q6         Q7           Grade
N        (Valid)	59	46	46	46	46	46	46	46
N        (Missing)	0	13	13	13	13	13	13	13
Skewness	-1.939	-1.834	-2.453	-1.599	-1.877	-2.334	-1.500	-1.983
Std. Error of Skewness	0.311	0.350	0.350	0.350	0.350	0.350	0.350	0.350
Skewness/SE	-6.235	-5.240	-7.009	-4.569	-5.363	-6.669	-4.286	-5.666
Kurtosis	6.501	2.389	6.197	2.900	3.823	7.864	2.349	2.959
Std. Error of Kurtosis	0.613	0.688	0.688	0.688	0.688	0.688	0.688	0.688
Kurtosis/SE	10.605	3.472	9.007	4.215	5.557	11.430	3.414	4.301

Furthermore, a series of histograms were also constructed in order to visually illustrate the distribution of these measures. These histograms are included in the appendix. Table 4 presents a series of descriptive statistics associated with the independent-samples t-tests conducted. As presented in the table, the sample size, mean, standard deviation, and standard error of the mean are reported for each of these measures separately on the basis of class. Change in grade was found to be lower with regard to the closed class, while scores on the seven survey questions were found to be higher in all cases with regard to the closed class as compared with the open class.
Table 4
Independent-Samples t-Tests: Descriptive Statistics
Measure                             Class                     N              Mean            Std. Dev.     S.E. Mean
Delta Grade	Open	28	.34	.244	.046
	Closed	31	.29	.130	.023
Survey: Q1	Open	18	4.56	.705	.166
	Closed	28	4.79	.499	.094
Survey: Q2	Open	18	4.50	.924	.218
	Closed	28	4.82	.390	.074
Survey: Q3	Open	18	4.17	1.150	.271
	Closed	28	4.32	.772	.146
Survey: Q4	Open	18	4.39	1.037	.244
	Closed	28	4.61	.497	.094
Survey: Q5	Open	18	4.39	1.037	.244
	Closed	28	4.57	.573	.108
Survey: Q6	Open	18	3.94	1.211	.286
	Closed	28	4.54	.637	.120
Survey: Q7	Open	18	4.50	.786	.185
	Closed	28	4.86	.356	.067	

Finally, Table 5 presents the results of the independent-samples t-tests conducted. The results presented in this table consist of the results of Levene's test for the equality of variance, the independent-samples t-test, the mean difference and standard error of the difference between groups, as well as the 95% lower and upper confidence levels. 
Table 5
Independent-Samples t-Tests
                                                             Levene’s Test                              t-Test                .
Measure        Equal Variances             F             p             t            df               p          Mean       Std. E.       LCL        UCL
                                                                                                                                        Diff.         Diff.
Delta Grade	EV assumed	1.094	.300	.976	57	.333	.049	.050	-.051	.149
	EV not assumed			.948	40.199	.349	.049	.052	-.055	.153
Survey: Q1	EV assumed	5.197	.028	-1.298	44	.201	-.230	.177	-.588	.127
	EV not assumed			-1.205	27.885	.238	-.230	.191	-.621	.161
Survey: Q2	EV assumed	13.023	.001	-1.636	44	.109	-.321	.196	-.717	.075
	EV not assumed			-1.399	20.948	.177	-.321	.230	-.799	.157
Survey: Q3	EV assumed	1.328	.255	-.547	44	.587	-.155	.283	-.725	.416
	EV not assumed			-.503	26.859	.619	-.155	.308	-.787	.477
Survey: Q4	EV assumed	8.291	.006	-.959	44	.343	-.218	.228	-.677	.240
	EV not assumed			-.834	22.096	.413	-.218	.262	-.761	.325
Survey: Q5	EV assumed	2.601	.114	-.769	44	.446	-.183	.237	-.661	.296
	EV not assumed			-.683	23.748	.501	-.183	.267	-.735	.369
Survey: Q6	EV assumed	7.445	.009	-2.166	44	.036	-.591	.273	-1.141	-.041
	EV not assumed			-1.908	23.126	.069	-.591	.310	-1.232	.050
Survey: Q7	EV assumed	20.182	.000	-2.101	44	.041	-.357	.170	-.700	-.015
	EV not assumed			-1.812	21.554	.084	-.357	.197	-.766	.052
Levene's test, if found to be statistically significant, would indicate that the results of the t-test in which equal variances was not assumed should be utilized, as this indicates that the assumption of the equality of variance has been violated. With regard to these analyses, significant differences between classes were found to be significant at the .10 alpha level with regard to survey questions 6 and 7. In both of these cases, the closed class had a significantly higher score on these measures as compared with the open class. None of the remaining independent-samples t-tests were found to achieve statistical significance.
In conclusion, the results of these analyses indicated that the closed class had a significantly higher score on survey questions 6 and 7 as compared with the open class. However, no other significant results were found. This indicates that with regard to the majority of the survey questions, as well as with regard to the change in grade from pretest and posttest scores, no significant differences were indicated between open and closed classes. Levene’s test was found to be significant in many cases, indicating significant differences between classes with regard to the variation in scores on a number of the survey questions.
Conclusion and Future Study
The results from this study indicate that in an online course student access to a variety of student-to-student collaborative technologies—such as multiple discussion boards for students to post personal information about themselves as well as ask questions and receive answers from other students, e-mail, chat, and videoconferencing tools—had no impact on five of the seven survey questions or on grade delta variance.  In fact, lack of access to the interactive technologies only had an impact on two survey questions, namely “I have learned a lot in this course” and “My instructor treats me fairly.”  Students in the closed class had a significantly higher score on these two questions.  It is difficult to surmise precisely why students in the closed section had a higher score on these questions than students in the open section.  To the casual observer it may be supposed that students in the open class, who had access to other students, would have indicated a higher score on learning since they had access to interaction with other students; however, that was not the case.  
Further study in this area needed to examine why students in a closed section scored higher on the two survey questions than in the open section.  
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Editor’s Note: Computer Assisted Instruction can include interactive components and multiple media options. In the early days of programed instruction, it was assumed that interactive multimedia could provide feedback for the frequently asked questions so that teachers could provide diagnostic-prescriptive assistance to student who needed additional support. This study was an attempt to measure the importance of teacher feedback.
[bookmark: _What_Does_the]What Does the Teacher Do 
when the Computer does all of the Work?  
Examining the Impact of Teacher-Generated Feedback in Online 
Secondary Self-Paced Courses that Use Computer-Assisted Instruction
Rebecca Hoey
USA
Abstract
Teacher interaction and feedback are factors that contribute to success in online courses, but courses designed for computer-assisted instruction (CAI) require less communication between a teacher and student.  This experimental research examined the impact of one type of communication-- teacher feedback--in online secondary self-paced math courses where CAI was embedded to assess its impact on the outcomes of student achievement and retention.  Teachers in this study were instructed to provide standards-based, instructional, positive and timely feedback on formative and summative assessments to treatment group students, in addition to the immediate feedback provided to both groups by the CAI.  It was found that achievement and retention were not significantly different between the treatment and control group, but those results may have been influenced by the marked lack of feedback provided by the teachers.  The disconnect between the teachers’ perception of their feedback and the actual feedback provided was substantial.  Evidence from the data suggests the need for future research on frequency and content of student-teacher interactions specific to self-paced online math courses.
Keywords:  computer-assisted instruction, feedback, self-paced, online math, CAI, computer-aided instruction, secondary, online, retention, achievement
Introduction
Software developed as computer-assisted instruction (CAI) offers the means for a student to engage with a computer for instruction, practice, and assessment.   The software presents information, provides some way for the student to respond and delivers immediate feedback on the student’s response that minimizes the likelihood of future incorrect responses.  More sophisticated CAI software adapts online to the student based on the student’s responses to improve individual learning.  
In 2011, the prek-12 academic sector spent an estimated $4.9 billion on self-paced computer-assisted instruction (CAI) software, a growth of over 16% from the previous year (Nagel, 2011).  This surge was driven by the rapid expansion of online learning at the elementary and secondary levels and state budget cuts.
The significant appeal of CAI to academic institutions is its potential to reduce the cost of education. Providing individualized instruction necessitates a low teacher-to-student ratio.  Many institutions cannot afford the cost of hiring additional instructors.  In their detailed cost-benefit analysis, Barrow, Markman and Rouse (2007) determined that the cost of using CAI is less than or equal to the cost of reducing class sizes.  Courses with embedded CAI allow larger numbers of learners but instruction is more individualized.  As well, using digital curriculum is a cost efficient method of aggregating and disaggregating instructional content (Means, Toyama, Murphy, Bakia & Jones, 2009).
Because CAI software marks students’ work and provides them immediate feedback, teachers see a reduction in their workload (Hannafin & Foshay, 2008).  Providing detailed feedback is time consuming, particularly when formative assessment is used often, and particularly when the class size is large.  Teachers may simply not have time to provide the type of feedback students need.  
Many students enjoy engaging with computer-assisted instruction because it can create an individualized learning experience.  With the use of an intuitive CAI, students are provided instruction based on their current ability level; students who need practice are provided it, while students who have demonstrated mastery move onto advanced topics without useless repetition. The feedback received from CAI on accuracy of responses is immediate and allows the student to quickly gauge their progress.  
Computer-assisted instruction in online K-12 courses may bring into question the necessity of a teacher, but the significant importance of interaction with a teacher on achievement, retention and satisfaction has been emphasized in numerous studies.  Roblyer, Davis, Mills, Marshall and Pape (2008) reported that retention was improved when there was a high level of interaction between the teacher and students and when the instructor took advantage of the technological tools available in the distance environment.   Fredrickson, Pickett, Shea, Pelz and Swan (2000) discovered the most significant predictor of students’ perceived learning was the level of interaction they had with their online teacher.  Studies by Weiner (2003) and Dennen, Darabi and Smith (2007) noted students desired extensive interaction with their teacher and quality feedback on their work or they felt ignored and alone within their online course.  Studies by Bocchi, Eastman and Smith (2004), Means et al. (2009), Muilenburg and Berge (2005), and Watson and NCREL (2005) produced identical results—increased teacher interaction produced improved student outcomes.  Despite the known benefits of computer-assisted instruction, the teacher’s role in an online course cannot be overlooked.	 
It has been well established in the literature that one specific type of interaction, a teacher’s feedback, is crucial.  In his list of influences on student achievement, Hattie (2003) rated feedback as one of the most critical, with an effect size of 1.3--above students’ prior cognitive ability, direct instruction and mastery learning.  Travers and Sheckley (2000) found that showing students the correct answer to a missed problem on formative assessment explained 15% of variance on post-test gains, but corrective feedback—the type that elaborates beyond the correct answer—explained 32% of variance in post-test gains.  While feedback from a CAI can provide correct/incorrect feedback and solutions, it cannot yet explain patterns of errors to students or coach them through problem solving to determine areas of misunderstanding.  When feedback is corrective, feedback and instruction become intertwined until feedback itself becomes an instructional and individualized teaching tool (Hattie & Timperley, 2007).
Feedback and monitoring of student learning are closely connected.  The International Association for Online K-12 Learning (iNACOL, 2007) noted that teachers must use student data to monitor students’ use of time, monitor learning progress, develop interventions for struggling learners, and then provide timely and constructive feedback. Numerous studies reinforce that feedback and monitoring of progress is something both desired and expected by online students (Dennen et al., 2007; Gaytan & McEwen, 2007; Oliver, Osborne & Brady, 2009; Weiner, 2003).  Perhaps more importantly, immediate, frequent and regular feedback and monitoring of individual performance can significantly decrease attrition of students in online courses (Chyung, Winieki & Fenner, 1998).
One of the most significant concerns about distance education is that the potential lack of interaction within the online environment may be harmful to students, particularly those who are not adult learners (Rice, 2006).  An unfortunate drawback of computer-assisted instruction is that the teacher can become somewhat detached from the instruction, assessment and feedback process; teachers are not forced to become as intimately involved with each student’s work as they would were they grading and providing feedback themselves.
Computer-assisted instruction has untapped potential in distance education, but the inherent design of courses that rely on CAI may limit the imperative interaction between a teacher and student necessary for K-12 student success in the online environment.  Additionally, if grading and feedback of formative assessments are left exclusively to the computer, a teacher’s critical involvement in monitoring student learning may be diminished.  There is a lack of research about effective pedagogical practices in secondary online courses where CAI is used for instruction and assessment—particularly when those courses are self-paced.  The purpose of this study was to contribute to the research by examining the impact of teacher feedback on student achievement and retention in online secondary self-paced math courses where computer-assisted instruction was embedded.
Methodology
Participants
This study utilized an experimental design.  The population examined was secondary students in online self-paced math courses where embedded CAI software provided instruction and assessment of student work.  Students in the research sample were those taking an online math course from a small online high school program in the Midwest.
The fifty-two students in the research sample were randomly assigned into a treatment and control group.  All students within both the treatment and control group were enrolled in an online math course that utilized standardized math curriculum presented and assessed by CAI software.  All courses examined in this study were self-paced with no set start date, but had to be completed within four months of the start date.
Within each course students completed 5 to 7 units of study.  Each unit contained a pretest, numerous pieces of formative assessment, and a posttest.  Students were required to earn a 70% on each formative assessment in order to advance on to the next lesson.  Though not all students in this study took the same math course, all content and assessments were the same within each course.
Four math teachers worked with students in the research sample.  The teachers were required to complete asynchronous online training developed by the researcher on effective teacher-generated feedback, including instruction in how to formulate and write feedback according to the effective feedback model developed by the researcher.  The effective feedback model laid out four critical characteristics required of all feedback sent to students:  standards-based, instructional, positive and timely.  Examples of feedback were provided, demonstrating the four characteristics of the effective feedback model.  The teachers were required to complete an assessment to ensure they understood the model and the expectations of feedback for the study.
The four teachers agreed to review every assessment for each treatment-group student, identifying the patterns from missed responses in order to formulate effective teacher-generated feedback on each assessment. The feedback was provided to treatment-group students in addition to the immediate feedback provided by the CAI.  Teachers were asked to provide feedback within 48 hours for formative assessment and 7 days for summative assessment.  Students within the control group received immediate feedback from the CAI, but no teacher-generated feedback on formative or summative assessments. 


Instruments
To control for the quality of feedback teachers provided to students in the treatment group, all four teachers included the researcher as a blind carbon copy on each email where feedback was sent to students in the treatment group.  Feedback provided to students from the second unit in their courses was evaluated for fidelity to the effective teacher-generated feedback model using the Feedback Quality Rubric (Appendix B).  Teachers were aware the feedback would be evaluated, but were not informed of which unit would be used.
The Feedback Quality Rubric (FQR) was derived from the Evidence of Instructor Engagement element of Roblyer and Wiencke’s  Rubric for Assessing Interactive Qualities in Distance Courses (RAIQ) (2004), though it was modified to evaluate only feedback.  The rubric was used to evaluate the following criteria of effective teacher-generated feedback:  standards-based, instructional, positive, supports self-efficacy, and timely.  Five levels of performance were assigned to each criteria: missing, minimum, moderate, above average and high level.  Content validation was established for each criteria and level of performance.  
Upon completion of the study, the teachers were asked to complete a Fidelity of Use Survey (Appendix A) regarding their fidelity to the effective teacher-generated feedback model.  The teachers were asked to rate their feedback on a Likert scale of one through five, with one representing “rarely used” and five representing “always used”, for each of the four characteristics of effective teacher-generated feedback.  Following the Likert scale questions, the survey asked open ended, free response questions regarding the teachers’ use of feedback. The results of the Fidelity of Use survey were compared with the ratings data from the Feedback Quality Rubric for each teacher to assess whether there was a disconnect between actual and perceived feedback shared with students.
Design.
To identify whether there was an effect from teacher-generated feedback on student outcomes, two variables were examined: student achievement and retention.   To measure the variable of student achievement, a 2-factor mixed-mode factorial design was selected.  Using this design, all students in the research sample were instructed to take a pretest and posttest for each unit of instruction within the CAI, creating a within-subjects factor with two levels, pretest and posttest.  Students were separated into the treatment and control group, creating a between-groups factor with two levels, treatment and control.
To assess whether there was a significant difference in the variable of student retention from the variable of teacher-generated feedback, students who completed the course or remained within the treatment and control group for the four-month period were labeled as complete, whereas those students who did not successfully complete the course by the end of the four-month period were labeled as not complete.  Rate of retention was then compared between groups using a chi-square.    
Data Analysis
Actual and Perceived Quality of Feedback
Feedback Quantity.  Though the four teachers agreed to provide qualitative feedback to treatment-group students on every formative and summative assessment, it was discovered that no teacher provided feedback on more than 40% of assessments taken by their treatment-group students for unit two.  Table 1 (below) demonstrates the total number of pieces of feedback expected from each teacher for all treatment-group students, the actual number of pieces of feedback provided, and the percentage of assessments that received feedback.  


Table 1
Percentage of Unit 2 Assessments that Received Feedback
	Teacher
	Total number of Pieces of Feedback Provided to Treatment Students on Assessments from Unit 2
	Number of Pieces of Feedback Needed 
for All Treatment Students in Unit 2
	Percentage of Assessments in 
Unit 2 that 
Received Feedback

	Teacher 1
	5
	72
	7%

	Teacher 2
	17
	82
	21%

	Teacher 3
	20
	50
	40%

	Teacher 4
	6
	47
	13%



Teacher 1 provided feedback on only 7% of formative and summative assessments for his treatment group students.  Teacher 2 provided feedback on 21% of assessments, Teacher 3 provided feedback on 40% of assessments, and Teacher 4 provided feedback on 13% of assessments.   
Feedback Quality.  To determine if students received the same quality of feedback regardless of teacher, one-way between-S ANOVA was performed to compare mean scores for each teacher on each characteristic evaluated in the Feedback Quality Rubric, as well as the mean of their overall scores.  Teachers were labeled as teacher 1, teacher 2, teacher 3 and teacher 4 for reporting.  Mean scores were compared to determine if there were significant differences in the quality of feedback provided to treatment-group students that might influence the students’ achievement or retention.
Based on the raters’ scores, there were statistically significant differences in the quality of feedback provided by the four different teachers in the characteristics of standards-based, instructional, positive, self-efficacy, timely and overall score (see Table 2).  
Table 2
Differences in Quality of Feedback Based on Ratings 
from the Feedback Quality Rubric
	Standards-Based
	, 

	Instructional
	, 

	Positive
	, 

	Timely
	, 

	Overall
	, 



To evaluate specific differences between teachers, all possible pairwise comparisons were made using the Tukey HSD test.  Using a level of significance of p < 0.05, it was found that there were significant differences when comparing teachers and the evaluated characteristics of feedback.  
With respect to the feedback characteristic of standards-based, teachers 3 () and 4 () provided feedback significantly more focused on standards than teachers 1  and 2 .  Teachers 3  and 4  also provided feedback with significantly more instruction than teachers 1  and 2 , though teacher 3 provided the most instructional feedback, significantly more than any of the others.  Teacher 3  provided feedback that was significantly more positive than teacher 1  or 2 .   Teacher 3  provided feedback that was significantly more timely than any other teacher.  Teacher 3  had an overall score significantly higher than any other teacher, while teacher 4  had an overall score significantly higher than teacher 1 or 2.
Due to the apparent differences in quality of feedback provided to the treatment-group students, the researcher attempted to statistically control for these differences when analyzing data on student achievement and retention.  
Fidelity of Use Surveys.  Following the conclusion of the study, each of the four teachers completed a Fidelity of Use survey (Appendix A).  The researcher compared the teachers’ perceptions of the quality of their feedback with the actual quality of the feedback as rated by external observers from the Feedback Quality Rubrics.  There was a significant discrepancy between the teachers’ perceptions of quality and what was actually provided to students.  

Figure 1. Comparison of FQR Rating and Fidelity of Use Rating for Teacher 1.

Teacher 1 commented that the most significant barrier to adhering to the effective feedback model was lack of time, particularly given that working for the online high school is a part-time job in addition to teaching full-time at a site-based high school.  The teacher felt his feedback was most beneficial for students who were self-motivated, but also indicated that students who were high achievers needed less instructional feedback.  With respect to students who struggled, the teacher indicated communication with those students became more about encouraging the student to meet deadlines and complete the course as opposed to feedback about the students’ actual math.
Always 
Used
Often 
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Moderately Used
Minimally Used
Rarely 
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Standards-based     Instructional            Positive                Timely

Figure 2. Comparison of FQR Rating and Fidelity of Use Rating for Teacher 2.

Teacher 2 indicated his most significant barrier to adhering to the effective feedback model was that he had treatment and control group students in his online classes who attended the same site-based high school.  The teacher reported that he sent all of those students feedback—treatment and control students—because he was concerned those students would discuss their online class and the control students would find the lack of feedback unfair.  Because both treatment and control group students received feedback from this teacher, the overall results of the study may not represent the actual effect of teacher-generated feedback on student achievement and retention.
[image: ]
Figure 3. Comparison of FQR Rating and Fidelity of Use Rating for Teacher 3.

Teacher 3 received the highest ratings on the Feedback Quality Rubric, and his self-evaluation from the Fidelity of Use survey most closely aligned with the raters’ assessments.  Similar to teacher 1, teacher 3 commented that he found himself providing more encouragement to adhere to due dates and finish the class than actual feedback on the students’ math.  
[image: ]
Figure 4. Comparison of FQR Rating and Fidelity of Use Rating for Teacher 4.

Similar to teacher 1, teacher 4 noted that his work with the online high school was not his primary job which resulted in it taking a secondary place with his time.  He felt providing this type of feedback would be more realistic from teachers whose primary job was to work with online students. 
Student Achievement
Students were instructed to complete the pretest for each unit prior to beginning the unit, though completion of the pretest was not required within the software or by the online high school.  Since students were not prevented from beginning the unit without completing the pretest, some students forgot or skipped the pretest and seven students chose to skip all pretests.  At the conclusion of each unit of study, students were to complete the posttest for the unit.  Completion of the posttest was required for completion of the course. 
Students who enrolled in a course but did not complete at least the first posttest were removed from the research sample.  Six of the 52 students in the research sample were not included in analysis of the data for that reason. Five of those students had been assigned to the treatment group, and one to the control group.    
Using student’s pre- and posttest scores, a mean pretest and posttest score was calculated for each student.  Pretest and posttest mean scores were analyzed  to confirm both variables had normal distribution around the mean.  A scatter plot revealed pretest and posttest mean scores had a bivariate normal distribution and were linearly related.  
Thirty-nine cases  were identified, 21 from the control group and 18 from the treatment group.   The rounded mean pretest score of the treatment group was  and the rounded mean pretest score of the control group was .  The rounded mean posttest score of the treatment group was , and the rounded mean posttest score of the control group was .   
A test of within-subjects effects produced the expected outcome that there was a significant difference between all students’ pretest and posttest scores, ..  The effect size,   was large.  Students’ scores improved between the pretest and posttest for each unit in their online courses.  However, no significant interaction was detected with respect to group assignment and pre- and posttest scores,   An analysis of between-subjects effects revealed that assignment to the treatment and control group had no significant effect on pre- and posttest scores,.   Students who received teacher-generated feedback on formative and summative assessments, in addition to the immediate feedback provided by the CAI, had no more significant gains between their pretest and posttest scores than students who received no feedback from their instructor.  
Given the significant difference in the quality of feedback provided to treatment group students, a second between-subjects variable of teacher was added to the general linear model-repeated measures model to determine whether there were significant effects or interactions between the variables of student achievement, group placement, and teacher.    
A within-subjects review confirmed the previously reported significant effect of pretest and posttest, and the lack of significant interaction between test and group assignment, .   This review revealed no significant interaction between teacher and test performance, 
Student Retention
Each student who remained in their online course, as evidenced by completion of all posttests for all required units, was labeled as ‘complete.’  Each student who dropped their online course without completing all posttests was labeled as “not complete”   Six students in the study completed the first pretest but dropped before taking the first posttest and were removed from this analysis.  Therefore, a sample size of  was used, composed of 21 treatment group students and 25 control group students.
A chi square test was performed using the variables of treatment/control and complete/not complete to determine if there was a relationship between group placement and completion.  The confidence interval of 95% was used to determine significance for results.  
Of the 21 treatment group students, 15 completed their online course and 6 did not.  Of the 25 control group students, 17 completed their online course and 8 did not.  There was no statistically significant association between group membership and completion of the online math course, . A phi coefficient confirmed the lack strength of the relationship .
Teacher 2 self-reported that he provided feedback to at least some of the control group students.  To determine whether the three teachers who provided only feedback to treatment students had a different relationship between group membership and completion, cases from teacher 2 were selected out and cases from the other three teachers were compared using a chi square test resulting in a sample size of .  Of the 14 treatment group students, 8 completed their course and 6 did not.  Of the 15 control group students, 8 completed their course and 7 did not.  There was no statistically significant association between group membership and completion of the online math course when reviewing only cases of the three teachers who provided feedback to treatment group students exclusively, .
Adherence to the effective feedback model varied between teachers for this research.   The researcher sought to determine whether students’ completion of an online course could be predicted by characteristics of effective feedback.  Binary logistic regression was selected to analyze the data.  
The dichotomous variable selected for the regression was completion, and the predictor variables were the teachers’ mean scores for each feedback characteristic from the Feedback Quality Rubric.  All treatment group students and some control group students received feedback from their teachers in this study, and therefore all students’ data were analyzed with the exception of the six students who dropped their online course prior to taking the first pretest.  The sample size was .  
The Wald ratio for the coefficient of standards was not statistically significant, .  The Wald ratio for the coefficient of instruction was not statistically significant, .  The Wald ratio for the coefficient of positive was not statistically significant, .  No characteristic of feedback evaluated in this study made a statistically significant difference in student completion of their online self-paced math course.    
Discussion
Perceived and actual feedback
Students desire feedback, and online instructors believe feedback is important.  Despite that, feedback in online courses is often sparse (Bransford, Brown & Cocking, 2001).  Research suggests that teachers often believe they are providing students with effective feedback, while students do not believe they are receiving it (Gaytan & McEwen, 2007; Oliver et al., 2009).  Lack of feedback remains a concern of online students as reported in the National Student Satisfaction Survey (Gill & Greenhow, 2008).  
The results of the Fidelity of Use surveys support current research; the four teachers felt they provided students with feedback that was standards-based, instructional and positive at a noticeably higher level than the raters’ evaluations suggested.  It was also apparent that none of the teachers provided feedback for every formative assessment within each unit.  Discouragingly, teacher 1 provided feedback on only 7% of his students’ assessments, teacher 2 provided feedback on 21%, teacher 3 provided feedback on 40%, and teacher 4 provided feedback on 13% of student assessments.  Those results are particularly concerning because the four teachers agreed to take part in the research and were aware that their feedback would be evaluated.  
One possible explanation for the disconnect between perceived and actual feedback is that the teachers may not have separated their communication on pacing and encouragement from their feedback on assessments when considering their responses on the Fidelity of Use survey.  Several teachers commented that many of their communications to students became ones of encouragement to stay on pace, as opposed to actual feedback on their work.  Communication unrelated to feedback would have earned poor scores on the Feedback Quality Rubric, though those communications may have influenced achievement and retention.  
One barrier to providing feedback noted by several of the teachers was that their work with the online students was not their primary job; their full-time positions were at site-based high schools.  They found balancing a full-time job, a family and other responsibilities resulted in less time available to write the type of feedback requested, with the frequency it was requested.  One teacher suggested effective feedback might come most consistently from a teacher who worked exclusively with online students.
Student Achievement
Analysis of the data indicated that teacher feedback made no significant difference between the achievement of students who received teacher feedback and those who did not.  One possible explanation for that result is that students’ engagement with the CAI software was sufficient in improving their understanding of the mathematical concepts.  Recent studies by Hannafin and Foshay (2008), Barrow et al. (2007), and Clardy (2009) have substantiated the effectiveness of CAI with respect to student achievement in math.  The practice of providing additional feedback did not appear to improve that effectiveness.
An alternative explanation for the lack of difference in achievement between groups is that the feedback provided to treatment group students was not frequent or timely enough to influence achievement.  Students may not have received enough feedback on formative assessments to improve their understanding in order to perform better on posttests.  As well, given that teachers did not consistently provide feedback in a timely fashion, the feedback may not have been received close enough in time to the assessment to impact their posttest performance.  
Student Retention
Incidence of non-completion of online courses has been well documented in the literature, with some reports indicating dropout rates as high as 40-70% (Roblyer et al., 2008).  It may be unsurprising that courses based on students’ ability to self-pace often have a higher incidence of dropout than those that are paced by the teacher (Hannum et al., 2008).  Separated by group, 32% of control group students dropped their course and 29% of treatment group students dropped their course.  Those attrition rates are consistent with current research.  There was no significant difference between the completion rate of the treatment group compared to the control group.
Retention did not appear related to the degree to which the four teachers adhered to the effective feedback model.  Teacher 3, who most closely adhered, did not have a higher incidence of students who were retained than any other teacher.  In fact, the teacher who adhered least closely to the feedback model had a higher rate of completion than did the teacher who adhered the most closely.  
One possible explanation for these results is that treatment group students received limited teacher-generated feedback on their work, with some students receiving feedback on as few as 7% of assessments and no student receiving feedback on more than 40% of assessments.  The treatment of feedback may not have been applied with enough frequency or substance to influence student retention.   
Implications and Directions for Future Research
Based on the findings of this research, several areas of study have been brought to light.  First and foremost, this research should be replicated to support or refute the findings, with teachers who strictly adhere to the effective feedback model and provide feedback on all formative and summative assessments.  Until that time, no conclusions should be drawn regarding the effectiveness of teacher-generated feedback in online secondary courses where computer-assisted instruction is embedded.  
Feedback communication from the four teachers in this study often included comments that attempted to assist students with pacing.  For example, “I see you’ve hit a rough spot of logging in and completing activities….please, please try to set 45-60 minutes PER DAY aside to work on the Alg. II material in order to be successful in learning it AND finishing on time (22 of December, less than a month away).” (Teacher 3, personal communication, November 29, 2011).  This type of communication lets the student know the teacher is aware of his progress, and may prompt students to stay on track for completion.  Additional research regarding teacher communication and pacing may lead to pedagogical strategies that improve retention.       
This research explored feedback communication, with a focus on using specific characteristics of feedback within the communication.  Current research suggests that increased communication between the teacher and student results in improved achievement and retention.  Specific types of communication should be examined to determine if one type of communication leads to improved outcomes over types of communications.
The teachers in this study reported that their work with the online high school was a supplement to their full-time positions, and that they did not have enough time to devote to providing feedback to their online students.  Future research should explore teacher performance factors between teachers whose primary position is teaching online for the institution and teachers who are teaching part-time with adjunct status.  Teachers whose sole responsibility is with online students may provide feedback more frequently and with greater substance, which may influence students’ achievement and retention.  
Conclusion
What is the teacher’s role in online self-paced classes that use CAI?  How should a teacher’s time be spent in those classes to produce the best student outcomes?  This research attempted to contribute evidence to answer those questions.  Unfortunately the research only served to confirm that many teachers overestimate both the quality and quantity of feedback that they provide to their online students.  Given the minimal amount of feedback students received on formative and summative assessments, it is unsurprising that there was no significant difference in outcomes of achievement or retention.  Further research must continue to define pedagogical strategies, including that of providing teacher-generated feedback, that result in improved student outcomes in online secondary self-paced courses that use computer-assisted instruction. 
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Fidelity of Use Survey
Please answer the following questions honestly.  Your responses will not be used in any evaluation of your teaching or performance.  Rate your consistent use of the following characteristics of effective feedback.  Select a 1 if you never wrote feedback that included a characteristic, to a 5 if you always wrote feedback that included a characteristic.
Teacher Identification Number: _____
Feedback was standards-based.  Feedback indicated to students their progress toward the learning outcomes for the lesson or unit.
1		2		3		4		5  
Never used								Always used

Feedback was instructional.  Feedback provided to students some form of instruction in the areas students demonstrated as weakness.
1		2		3		4		5  
Never used								Always used

Feedback was positive.  Feedback was phrased in an encouraging manner, offering motivation to students.  Positive feedback specifically identified areas of students’ strength, while avoiding false and general praise.
1		2		3		4		5  
Never used								Always used

Feedback was timely.  Feedback on formative assessment was provided to students within 48 hours of submission, and feedback on summative assessment was provided to students within 7 days of submission.
1		2		3		4		5  
Never used								Always used

Please respond to the following three short answer questions.
1. If you were unable to strictly adhere to the effective teacher-generated feedback model, what prevented you from doing so?  


2. Did the quality of your feedback change from the beginning of a class to the end of a class? Why or why not?


3. Please share any other comments you would like about your use of effective feedback.
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Appendix B
Feedback Quality Rubric
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Editor’s Note: This is a thoughtful study to initiate the dialog about which tools to use, their intended purpose and value, how they are perceived by faculty and students, and their relative value in different learning situations.
[bookmark: _Understanding_the_Pedagogies]Understanding the Pedagogies of Blogs, Wikis and Discussion Boards
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Jordan
Abstract
The purpose of this research is twofold. The first was to describe the researcher’s and students’ experience of accessing and using new technologies as educational tools blended with face-to-face contact to teach a class in a teacher education program at the University of Jordan. The second was to consider the ideas and insights instigated from this research, pertinent literature, learning theories and educational policy to better understand the pedagogies of these tools for integrating them in the K-12 education. The findings highlight the fact that the researcher found these tools to be useful for reflection and knowledge sharing and construction, whereas students perceived this approach effectively in terms of learning and teaching practice. The implications of the findings and the literature on Web 2.0 technologies offer support for the potential use in K-12 Education. However, their successful implementation needs to consider other factors that are discussed. 
Keywords: Web 2.0 technology, blogs, wikis, discussion boards, e-learning, higher education, policy and practice.
Introduction
Using online technology to support teaching and learning has undergone significant change in the last two decades. Farmer., Yue, & Brooks, (2008); Blanchard & Marshall, (2004); Crane (2009); Adams and McCrindle, (2008); O’Reilly (2007) indicated that developments in Information Communication Technology (ICT) have provided educational practitioners with a wide range of new technologies that can be used to enhance teaching and learning practices. There are many to choose from. However, this research has focused on the blogs, wikis and discussion boards; henceforth (Db).
According to (Achterman, 2006; Godwin-Jones, 2003; Ray, 2006), these new technologies have the potential to be used as a communication means, collaborative tools, and instructional resources in educational environments (Farmer, Yue and Brooks, 2008; Tekinarslan, 2008). It is claimed that the access and use of these new technologies is a useful practice for the development of higher order thinking skills, learner centered pedagogy, active and authentic learning, associative thinking, and interactive learning communities (O'Donnell, 2006; Farmer, Yue and Brooks, 2008).
As social software technologies, the popularization of wikis, blogs, and Dbs has led to the idea of e-learning. To define the term, e-learning was proposed to represent the use of the Internet as a platform for communication, collaboration and knowledge sharing and construction rather than the distribution of content (Downes, 2005; Robertson, 2008). This promotion has generally supported the notion of constructivism as a preferred learning approach (Bonk & Dennen, 2007; Juwah, 2006; Richardson, 2009). 
Drawing on the social constructivist learning theories of Vygotski, Ferdig and Trammell (2004) usefully explicates the four central pedagogic benefits of blogging for students:
1. Assisting students to become subject matter experts through a process of regular scouring, filtering and posting.
2. Increasing student interest and ownership in learning.
3. Giving students legitimate chances for participation and enculturation them into a community of practice.
4. Providing learning opportunities for diverse perspectives 
(Farmer, Yue, & Brooks, 2008, pp. 123-124).
The term web-log, or blog, was coined by Jorn Barger in 1997. It refers to a website powered by a software that simplifies publishing, organizing, and syndicating a web containing regular entries of commentary, descriptions of events, or other material such as graphics, videos or links, called posts. Entries are commonly displayed in a reverse chronological order (Doctorow et al., 2002; Crane, 2009). A weblog is frequently updated with new information about a particular subject or a range of subjects. It is all about engaging with the content and with the authors of what they have read reflecting, criticizing, questioning, and reacting (Crane 2009; Godwin-Jones, 2003; Guenther, 2005; Barlow, 2007; Winer, 2003; Oravec, 2003; Blood; 2000; Herring et al, 2005; Papacharissi, 2006). 
According to Leuf and Cunningham (2001), creators of the original wiki concept, “a wiki is a freely expandable collection of interlinked webpages, a hypertext system for storing and modifying information – a database, where each page is easily edited by any user with a forms-capable Web browser client” (p. 14). It is possible to incorporate the text, audio, images, video and hyperlinks to other web pages (Robertson, 2008).
The difference between a wiki and a blog is that while members of the blog can comment on a post, no one is able to change a comment or post made by another. Blogs are a good forum for individuals to express their own opinions. Wikis, on the other hand, have a more open structure and allow others to change what one person has written. In fact, group consensus may override the individual opinion. Students can use wikis to create a set of documents that reflect the shared knowledge of the learning group, and gain insights. Wikis can also be used to facilitate the dissemination of information and group interaction, and enable the exchange of ideas.
Dbs, discussion forums, bulletin boards, and message boards typically refer to the same type of system. A discussion board is an asynchronous communication tool that allows one individual to post an idea, comment or question online. Other individuals who are members of the same discussion board may read that idea, comment, question, and respond with their own remarks over time. For example, if one individual posts a question, and three others post answers to that question, these four "posts" comprise what is known as a "thread" of conversation. The phrase, "threaded discussion board" is common, referring to threads of conversation, each focused on a particular topic; for instance: How student learn?.  (Connell, 2005)
Literature review
The literature on higher education indicates that collaborative learning is considered as an effective learning technique in both undergraduate and graduate levels. According to Barkley, Cross and Major (2005), for example, research findings demonstrate that collaboration promotes and improves learning (Tekinarslan, 2008; Robertson, 2008; Elgort et al, 2008; Farmer et al, 2008), and is an important role in academic achievement, personal development and student satisfaction (Fuchs-Kittowski & Kohler, 2002).
Blogs, wikis and Dbs technologies are considered as a medium to support collaborative learning by making it possible for individuals to contribute towards joint assessed outcomes (Elgort et al, 2008). The potential of wikis to support collaborative learning is often received with a high level of optimism. For example, ‘wikis are an excellent tool for collaboration in an online environment’ (Augar et al., 2004, abstract), ‘the efficacy of wikis is self evident (Choy & Ng, 2007, p.209), and ‘we now have access to an enabling suite of tools to support greater learner choice and self direction’ (McLoughlin & Lee, 2007, p.710). However, this potential has not been realized yet (Schwartz, Clark, Cossarin, & Rudolph, 2004)
In preparing this report, a search was conducted of major educational databases using the terms: web 2.0 technology, blogs, wikis, discussion boards, e-learning, higher education, policy, and practice. The researcher came across publications, which broadly fall into the categories of promotion, description, technical matters and declarations about the future use of wikis (Robertson, 2008). Other concerns were associated with the implementation of wikis, blogs, and Dbs technologies as a supplement to support a distance learning programs (Choy & Ng, 2007). 
Given the rapidly changing nature of the use of technology in education, a search of publication in international peer reviewed journals has provided indication that little empirical research from the learners' perspective have been conducted. This paucity of refereed literature is also found in the case of blogs and Dbs as well (Williams & Jacobs, 2004; Connell, 2005; Kennedy et al., 2008; Robertson, 2008).
Connell (2004) indicated that a search in the literature on the social software shows that it is a technological development in its formative years which is promising for education and the community. Nevertheless, it is difficult to keep track of the available technologies due to the fact that they develop rapidly. What is important for the implementation of these technologies in education is to choose the appropriate one which fits the educational context and can be best used (Longhurst & Sandage, 2004)
However, "determining what is appropriate can be a daunting task" (Connell, 2004. p. 1). 
Several researchers indicated that using new technologies; wikis, blogs and Dbs by educators for publishing course descriptions and syllabi on the Internet, for building professional development communities and sharing student work is not as yet widespread. They pointed out that weblogs can be used for enhancing students’ critical thinking, literacy skills, and ability to use the Internet for research purposes. New technologies allow for instant publishing, sharing, and collaboration among multiple students in a format that can be used in a variety of situations and subjects. Educators have also found a variety of creative applications for the wiki format based on a constructivist foundation including: quick informational website publishing, collaborative website posting, student assignments with peer review capabilities, problem solving, focused discussions, interdisciplinary projects, community building among students, and collaboration practice (Connell, 2005; Kennedy, 2003; Oravec, 2003; Weller, 2003).
Although the use of the wikis, blogs and Dbs has become widely recognized worldwide, the adoption of these tools in Jordan has not been supported. Moreover, these tools are not widely understood by educators. Additionally, the progress in using them has been moving at a slower pace due to budget, understanding, and intellectual property questions, (Gurak & Duin, 2004) as well as human factors like the lack of time or motivation to learn about new software (Wrede, 2003).
Rationale
The origins, benefits and advantages of  problem-based learning (Savin-Baden & Howell Major, 2004; Uden & Beaumont, 2006) and group based learning (Palloff & Pratt, 2005; A. Rogers, 2002) have been extensively considered by others. The research reported here was conducted in the context of a blended learning approach that incorporates blogs, wikis, and Dbs technology and face to face contact to teach small-cohort of graduate students ina  curriculum planning course at the University of Jordan. 
The analysis of the researcher’s and students’ experiences of the access to and the use of new technologies in teaching practice are also reported. However, the primary focus of the present study is on the possibility and requirements of the potential implementation  of these tools in K-12 education taking into consideration that all of the participants were school teachers and that facilitated having the full picture of what really goes on in our schools and how this potential use might develop our teaching practices.
Additionally, this paper supports the argument related to the educational use of blogging in order to add knowledge, fill the research gap of the pedagogies of new technologies, and encourage using blogs in K-12 education. 
Several researchers (e.g. Achterman, 2006; Godwin-Jones, 2003; Williams & Jacobs, 2004; Ray, 2006) assured that web-logs tools have a considerable potential for educational purposes. Besides, Bower et al. (2006) also underscored the importance of the collaborative and authentic learning of tasks. 
Research that addresses pedagogical benefits from using new technologies to share and construct knowledge collaboratively, however, is still rather limited. The present research aims to further contribute to the body of evidence on the potential use of Web 2.0 technologies in K-12 classrooms. 
Context of the study 
Weblogs experiences of the researcher and his group of graduate students were investigated in a 3 credit hour course named Curriculum Planning. The course was given during 2011 second semester in the Faculty of Education at the University of Jordan. Students were taught by using Web 2.0 technologies including blogs, wikis and Dbs blended with face-to-face contact during the course. 
Curriculum planning Course is an obligatory course on the Master's of Education program; a graduate professional educational qualification that is usually taken on full time basis. The course is taught in a blended face-to-face teaching on campus; students meet for three hours per week. This course is designed to meet the needs of participants from all sectors of education and training including primary, secondary, and university educators. The course provides an opportunity for participants to examine curriculum theories, models, assumptions, concepts and issues and their application in curriculum planning. It is hoped that this course will lead to provoking thinking in creative resolutions for the issues discussed. 
The class usually meets as a seminar in which students were active participants in the presentation and discussion of course materials. This course was based on the belief that learning takes place both singly and in concert with others, while much of what we know was learned from our own reading, writing, and reflection. Knowledge is also gained from observing and talking with others. Accordingly, students’ final grades depend on the satisfactory preparing for and participating in face-to-face in and outside (online) class discussions. Therefore, at the end of the course, students are expected to be able to demonstrate the following objectives:
1- Critically understand major theories of curriculum planning and their application in a range of contexts.
2- Select, apply and review a range of curriculum planning principles to suit the needs of learners of a range of contexts.
3- Select, apply and review a range of planning principles to suit the needs of the workplace.
4- Actively engage in contemporary discussions about curriculum planning in a range of contexts.
5. Develop, edit, and report their own content for their blogs, wikis and discussion board through the University of Jordan online resources. In order to achieve the course objectives, students were given assignments and expected to engage in the following types of assessment practices:
Face-to-face class participation (10%). Student participation in class discussion was evaluated by three criteria: 1) contributions to other students' learning, 2) clarity and originality of the student's contributions, and 3) willingness to assume responsibility for making class discussions work. Each student gets 1% towards his/her grade for each week s/he attends class and contributes in both small and large group scenarios. 
Reflective journals/blogs (10%). Students were responsible for writing weekly reflective journals of the assigned readings and internet resources, and upload a blog in Blackboard by using the University of Jordan Website system. These journals (300- 500 words or 1-2 pages equivalent) should explore the central themes of the literature including: the structure, context, research questions, and the development of the work. They should also carefully examine the methods, analyses, interpretations, and compositions, paying close attention to both the theoretical and practical dimensions of the themes, issues and models. These weekly Journals must be uploaded and monitored by the lecturer as evidence of reflective thinking outside of class. Students will use the weekly journal as a part of small group discussion. A student receives 1% for evidence each of the 10 weeks that a journal or blog is brought to class. 
Class interaction-remote-electronic: Wikis and discussion boards (10%). Each student was required to participate (to respond to or to add wiki and discussion board a minimum of one entry per week) outside the class to develop new knowledge pertinent to course topics. (10%) was determined by academic discussion and the constructive contribution s/he made to group learning in a flexible environment throwing knowledge questions for brain storming, thinking/provoking around theoretical concepts, models or issues and sharing others’ knowledge by using Wikis and Discussion Boards. Student participation evaluated by the same criteria of face-to-face class participation. Assessment has been based on the quality of discussion and learning outcomes. Adding posts shows that the student is proactive and has thought about the literature and is keen on getting other students involved in discussion as well as stimulating learning among group members.
Adding to Existing Knowledge (10%).  5% is for adding posts and content of posts (contributing new knowledge and construction of to the discussion); 5% is for responding to students post and the quality of content (adding to existing knowledge); (academic referencing and critical analysis)
Assessment 1 (15%) 
Outcome: Students demonstrate personal application of knowledge in the workplace and in his or her professional life. This does not only mean to summarize what they read, but also aimed at showing what changes out of their readings they can make  in their workplace via the implementation of knowledge. (APA) standard is the adopted referencing style. This could lead to the identification of needs and hence ownership of how to further development of knowledge and skills. 15% is devoted for critical analysis; what is their own interpretation, opinion, or definitions of the theories, strategies of data collection and analysis of how to adapt to workplace. 
Assessment 2 (15%) 
Outcome: after three weeks, each student should handle an approximately 1500-word essay which includes an introduction , a body, and a conclusion. The topic of the essay has been discussed in the previous three weeks. The essay should highlight the application of knowledge in the workplace, the description of the issues expressed in the read studies, the way students deal with these issues that they have learned through the readings. The 15% is devoted for documentation using (APA) standard and for the active application of knowledge to produce qualitative outcomes via the implementation of curriculum planning theories in their institutions. 
Assessment 3: Workplace Essay (30%). 
Students have had the choice either to individually write a 2500-word assignment or a 4500-word group assignment; each group consisting of two or three. The assignment should be a case study demonstrating a thorough understanding of the theories learnt throughout the semester. It also should provide an example of an issue that exists in their workplace and how to deal with it using various theories learnt in the course.  This should demonstrate that students have taken the theories and learnt and demonstrated the ability to practically apply them in a real life scenario as change agents.
Students were also asked to write one-page proposal to be submitted and to be matched up with students who have similar interests. The paper should include a wide variety of primary and secondary sources. 
The paper was given a grade based on the clarity of writing, the degree to which it demonstrates an understanding of the topic and its context, and the way in which it synthesizes insights from inside and outside class. The students who have been matched with acted as peer reviewers to discuss the topic with.  
Assessment 4: class presentation (10%): each individual or group was expected to provide a formal presentation to the class using a PowerPoint presentation. Individual presentations lasted for 10 minutes and group presentations for 15 minutes. Presentations were run over the final two weeks of the semester. The presentations were expected to cover: the understanding of theories, identification of issues in the workplace, suggested resolutions, the expected outcomes or benefits for the organization from the resolutions and motivation to take the theories and bring them to life in their real world situations.
Methodology
A case study approach was implemented to gain an in-depth understanding of the pedagogies of new technologies including blogs, wikis and Dbs blended with face-to-face classroom approach. Qualitative methods were used to collect data from observation of students' activities when working on new technologies, analyses of students' documents on the blogs, in addition to students’ course experience survey (Denzin, 1989).
Participants
In this research, the participants were 18 graduate students (i.e. 12 female and 6 male) doing their Masters in education at the university of Jordan. All of them took the obligatory curriculum planning course. 
Data collection
A case study formed the methodological framework of this investigation (Yin, 2009). This approach incorporated a number of data gathering techniques including the participant's observation to analyze the experience of a researcher and School of Education students with Web 2.0 technologies, documents analysis and students’ course experience survey. In addition, the researcher was able to write anecdotal segments of the collaborative process involved in the construction of the blogs, Wikis, Dbs and face-to-face class meetings at its various stages, using the history feature of the tools. In this course students were also required to keep online reflective journals as blogs on the blackboard, which provided an insight into their perceptions of the collaborative processes. 
Participants' observation
The researcher was the instructor for the course in which graduate students were taught by using educational applications of Web 2.0 technologies including blogs, Wikis and Dbs. Students learned how to use the IT system to create and examine various applications on the website. They were required to build up their own blogs, Wikis, and Dbs with course content. The researcher recorded formative notes about students' activities both while the students were face-to-face in class and working on their assignments as well. 
Document analysis
The documents analysis, which were created by students, comprised blogs, Wikis and Dbs. Students communicated with the instructor about the contents through e-mail and assignments' contents were based on predetermined criteria. 
Course Experience Survey
The course experience survey is designed to capture the feedback about student learning experience within the higher education courses. The survey is anonymous, electronically administered by the researcher to students at the end of the course, so that no individual responses are identified. Students’ responses to survey statements and the written comments are returned to researcher for feedback. The survey consists of two sections: the first one includes 21 statements questioning about the student experience in this course; 2 are about learning objectives, 4 are about the learning resources, 3 are about computer-based teaching, 3 are about linking theory into practice, 5 are about teaching behavior, 2 are about learning environment, 1 is about assessment tasks, and 1 is about the overall quality of teaching and learning in this class. The second section includes two open ended questions to elicit students’ perceptions of course experience about the best aspects of the course and the aspects of the course that needs improvement. 
The feedback includes written notes on submitted work; general comment on the standard of work of the whole group studying this course; personal communication with teaching staff and student performance, or activities assessed in classes. 
Web-based (online) materials are information that student access using the University of Jordan network or the internet. It includes lecture notes, tutorial guides and learning aids like text, diagrams, animation and feedback documents. Computer-based teaching materials include learning aids such as specialized software, or CD-ROM computer simulation used at home or in a computer laboratory. Triangulation of data from the above sources (participant observation, document analysis and course experience survey was applied to gain reliability and better results (Yin, 2009).
Data analysis procedures
The data were analyzed during 2011 second semester. Initially, the researcher printed out the collected data including blogs, Wikis and Dbs documents, class participation, and course experience survey responses and assigned pseudonyms to the participants. Then, a category construction approach comprising organization of the data sources, reduction of the text, and generation of conceptual categories by coding units of the data was applied in order to analyze the printed data (Bogdan & Biklen, 1992). Specifically, when reading the data, the researcher assigned coding categories as codes (e.g. researcher observations, students’ course experiences survey and literature review pertinent to new technologies) to the units of data. Unrelated data were eliminated during the coding process. After that, the coded data were placed in folders under the appropriate categories (Yin, 2009). The findings were reported based on the categories generated during the analysis of data. 
Implementation
Curriculum planning Course is an obligatory course on the Master's of Education program; a graduate professional educational qualification that is usually taken on full time basis.
The course is taught in a blended face-to-face teaching on campus; students meet for three hours per week. The researcher assigned readings from the field of curriculum planning, such as curriculum theories, concepts, models and issues. The instructional material was produced from a variety of academic resources pertinent to course content and uploaded in a blackboard for students. 
Students were asked to post blogs regularly-reflective journal once a week-with at least 300-500 words -from the assigned readings and to interact with other students’ through Wikis and Dbs in the subject benefiting from the internet resources (e.g. books, electronic journals, websites, etc.) and the University of Jordan library resources as well to enrich the content of their reflective journals, class and online participation throughout the second semester 2011 with appropriate citations and references. Students can work together outside the class and during face-to-face teaching hours in a supportive environment.
Guidelines and a set of criteria were determined for marking these learning activities, they included frequency and consistency of activity; reference and demonstrated knowledge of course content; active engagement with the ideas of other students; and, appropriate use of supportive and/or illustrative material. 
The scheduled face-to-face sessions were primarily to meet in class, discuss and make progress on theories, models and issues in curriculum planning. Contributions of Blogs, Wikis and Dbs should be completed outside the scheduled class time, students are instructed to consider and identify further information that is required on a weekly basis to provide the additional information that they require.
The above mentioned activities were designed to assist learners to conceptualize and articulate the principles that underpin workplace learning, engage in relevant issues in curriculum planning, and to provide a set of practical strategies to engage in workplace teaching and learning. The first ten sessions were conducted as lecture and group based learning. They aimed to provide exposure to a range of theories, models and discussions about workplace learning. This part of the course is assessed using an individual written assignment which forms 60% of the total mark for the course including blogs, wikis, discussion boards, assessment 1 & 2, and face-to-face meetings. The remaining 2 sessions involve individual and/or group presentations focused on case examples designed to represent the complexity of workplace learning environments. Given the knowledge of workplace learning that students bring to the course and understandings developed in the first few sessions, each student is required to develop an essay 30% and presentation 10%. These assignments form 40% of the total mark for the course. 
Although students taking this course have basic skills of ICT through previous courses, a one hour briefing session was conducted with the whole student cohort to preview the software and to outline the overall objectives and expected learner outcomes of the course. This was followed by additional information sessions in tutorial class to provide students with a briefing on how to access and use the blogs, wikis and Dbs technologies conducted at the commencement of the semester through IT services.
To offer guidance to students, the researcher actively engaged with student blogs, wikis and Dbs through the system's comments function. Periodic online feedback during the face-to-face sessions was offered weekly tutorials to overcome any issues or problems that arose for students in their use of the blogging system
The assignments were marked using the University of Jordan platform as well as demonstrating knowledge, and for the quality of synthesizing the materials sourced from academic resources. It was important that the blogs, wiki and Dbs were designed as one cohesive site, and that it showed evidence of collaboration, rather than appearing to be the work of separate individuals. Reflective journals marked individually, but wikis and Dbs, one mark were awarded to anyone of the group members who contribute only. 
On completion the submitted reports, an individual and/or group marks were calculated on the basis of quality content and presentation and modified according to individual contributions and awarded a final grade based on the following scale: 
A= 80 - 100, B+ = 70 - 79, B= 60 - 69, Pass = 50 – 59, and Fail = 0 – 49.
Because the blogging activity was assessable, students were informed that Wikis, blogs and Dbs using the university's Learning Management System, Blackboard as a support tool for working collaboratively on a group and individual assignments and to ensure maximum security, so that only group members and the researcher can comment and or edit the students’ assignments.
While students have little knowledge and control over the way their course websites are configured in a Blackboard course website, full compatibility with the University’s IT services, and optimal administrative flexibility. For example, the page history features of the blogs, wikis and Dbs environment that details individual student contributions. 
Findings
Researcher’s experience with blogs, wikis and discussion boards
Consistent with the case study approach advocated by Yin (2009), a range of evaluation methods have been used to monitor and reflect upon the learning effects and outcomes of the blended approach Web 2.0 applications with face-to-face content. The blogs, Wikis and Dbs were displayed on the blackboard to be viewed and edited by the researcher online frequently through the administrative function tools of the University of Jordan Web-based system. The researcher and students have taken the advantages of these tools to upload, find and respond to group members as well as to search and find less frequently viewed or updated blogs, wikis and Dbs. The system was set up to only allow users to log in to upload, read and comment on blogs, Wikis and Dbs. Given these capabilities, findings were sorted by each of the following themes: 
Class interaction (face-to-face)
Online observation and reflective comments maintained by the researcher.
Content analysis of online blogs, wiki, and Dbs.
Course experience survey feedback.
The data collection methods have included: statistical calculation of averages number of frequencies of using blogs, wikis, and Dbs as offered by the University of Jordan blogging software. The following provides findings as sourced through the above combination of data collection methods.
Over the 10-week period, students were expected to make one entry of blog contribution per week. 2% per week was awarded to those students who attended classes, participated and brought evidence of their learning at home by means of a blog. (2% = 1% is for evidence – blog/journal and 1% is for group discussion and contribution) 10 weeks= 20%
88% of the enrolled students attended classes and 84% of the enrolled students wrote at least 7 reflective journals. However, 85% of the students blogged with sufficient consistency and/or quality to meet the assessment criteria. The average number of journals was 8 out of 10 with the highest number of comments for students 52 comments. The lowest number of blogs was 4
Over the 10-week period, students were required to respond to or add a wiki and discussion board entry per week (minimum of one entry per week)
Assessment – 10% and was determined by academic discussion and the constructive contribution he/she has made to group learning in a flexible learning environment.
Adding posts (show that they were proactive and have thought about the literature and were keen on getting other students involved in discussion as well as stimulating learning among group members)
10% = 5% is for adding posts and content of posts (contributing new knowledge and construction of to the discussion); 5% is for responding to students post and the quality of content (adding to existing knowledge); academic referencing and critical analysis: 83% of students contributed at least with one wiki and Dbs. 47% the average mean of contributions; entries and responses. And 41% of students poorly visited Dbs; less than 5 contributions.
Student-student interaction 
This interaction was a goal of the wikis and Dbs activities. Commenting on other student’s entries was a requirement for assessment. The number and quality of comments of the wikis and Dbs entries seems to be a greater readiness to respond to each other (reactive) rather than to make entries (proactive).
Students were formally rewarded for the number of comments on their blogs, wikis and Dbs even if there were quality differences. Observation reveals changing patterns of communication over time as students interact with each other. 
Most students developed their blogs, and citing the online and written resources in accordance with APA citation style. 
Students, who reflected on blogs features, were found to be friendly program user, and convenience for submitting assignments electronically through the University of Jordan website templates. This process does not take so much time. Students also did not have any significant difficulties when learning how to create their blogs, Wikis and Dbs on the website. 
The students reflected that writing in blog environments positively contributed to their writing skills in terms of preparing and referencing or citation (n=18). Their skills in searching the related online literature for preparing blogs content also enhanced and encouraged to take greater responsibility for preparing better assignments. A few received feedback and proper examples from the instructor.
The researcher found that using blogs, wikis and Dbs motivating students to work on their assignment. Another advantage of using them is that it also had a detailed audit trail which was very helpful in marking the assessment. It provides useful concrete evidence of individual student contributions and also to get an overview of the proportion of work done by each student on the whole wiki and Db sites.
From the researcher’s point of view, the use of blogs, wikis, Dbs helped students in achieving the course objectives, and there was little discernable difference in their success in achieving the course objectives. One of the indicators of the effectiveness of the new technologies used in the course was that the average marks for the group on assessment 1 and 2 (blogs outcomes), 3 Workplace Essay and 4 class presentation
Assessment 1.
All of the enrolled students submitted their essays. The average of students marks was 87%
Assessment 2. 
All of the enrolled students submitted their essays. The average of students’ marks was 79% 
Assessment 3 Workplace Essay.
 All of the enrolled students submitted their essays. The average of students marks was 76%. Out of 30, the range of students’ marks was 18 – 25
Assessmen 4 class presentation.
 All of the enrolled students presented their case studies individually and in groups. Out of 10, the range of students’ marks was 7 – 8; 75% 
Final grades (Results of students achievement)
On completion the submitted reports, an individual and/or group marks were calculated on the basis of quality content and presentation and modified according to individual contributions and awarded a final grade based on the following scale: 
(A) 80 – 100   8 students 45%, 
(B+) 70 – 79   6 students 33%
(B) 60 - 69,     4 students 22%
Pass 50 – 59    None 
Fail 0 – 49       None
This was also reflected in the comments of students’ course experience survey.
The researcher believes that using blogs, wikis and Dbs had an advantage by having students concentrated on the course objectives rather than on the technical issues of blogs, wikis and Dbs. Although using these tools not require technical knowledge, Wiki software was easy to access, use and update. On the other hand, students reported that blogging regularly motivated them to study the assigned readings, reflect connect and apply into workplace, understand the course content, and to make connections. Having access to and using blogs, wikis and Dbs where previous edits can be tracked, and replaced, students found that also an advantage. 
The role of the instructor in supporting the implementation of the blogs, wikis and Dbs is central to recommendations that there is a need to introduce supportive instructions of the use of these technologies. Further, that greater assistance should be provided with how to use them to better support collaboration and learning. However, the researcher noticed that wikis and Dbs were poorly visited during the semester as it was obvious from the low number of contributions.
Regarding the new technology, some students felt that the wiki and Db worked well for sharing knowledge, resources and insightful, and was judged easy to use. 70% of the students commented positively on the ability of group members involved in commenting and engaging, they were able to check on the progress that other group members made.
Some students view that a wiki was not an appropriate for an academic assignment, others reported that the access and use of the wikis are difficult. There were also things students considered problematic. For example, some students pointed out negative comments were about the limited formatting features and the slow speed of the wiki. Students also mentioned a number of technical issues. In such a case, the researcher encouraged students to maintain maximum activity with their peers.  In a non-linear document like a wiki, it could be difficult for a student to find and uneasy to follow all comments relating to their individual and group work, resulting in students missing out on feedback. Therefore in order to encourage students to engage critically with the materials and sources they use in their wiki and Db based work.
Face-to-face contact observations
Attendance at the University of Jordan is obligatory. A large proportion of the students (88%) did participate in all face-to-face meetings. Using new technologies encouraged better face-to-face class participation. Students indicated that the course assignment provided them with a valuable learning experience and this was reflected in  the quality of their class discussion. Students also worked well together in the face-to-face with a slight preference for small group work; indeed, knowledge sharing was most effectively done in face-to-face meetings mode and considered more productive, convenient and conducted in a supportive learning environment. The researcher considered this blended approach is a challenge to many of the realities of teaching practice.
Face-to-face class meeting was conducted in the manner in which students were able to express their own opinions, interact with each other, discuss ideas and connect what they learnt with their workplace situations. blogs, wikis and Dbs were excellent tool for putting theory into practice. Most valuable: systematic comment, progressive learning. It was obvious that those tools support the face-to-face discussions, and help students to gain insight and knowledge, usefulness and latest updated. Moreover, new technologies enrich the quality of completed assignments and students engagement.
Documents analysis of blogs, wikis and Dbs
Students were given guidelines on what and how to write about and the content of the assignments. The subject was concerned with curriculum theories, concepts, models and issues. Students were able to reflect on assigned readings creatively and critically about their engagement with content issues in relation to their workplace. However, during the first few sessions, few students just summarized from the readings. Those students asked for more detailed descriptive guidelines and asked for models of typical blog posts. The researcher’s support, guidance and pedagogic scaffolding have helped students to improve their reflective journals and critically transformative. More explicit guidelines about what constitutes ‘reflection’ have helped the students how to reflect on their academic and workplace activities in a precise and concise manner. This reinforced the students to articulate analytical analysis and to apply such knowledge and integrating it as part of their intellectual growth within their daily lives in workplace. 
This cohort of students who come from different disciplines; scientific, human and social specializations, actively engaged in different writing styles, point of views, mental and visual representations of knowledge and discussions which reflected in their journals.
Students’ responses to Course Experience Survey
Out of the 18 students who took the course, 16 students responded to an anonymous student course experience survey, which was delivered to the students by the researcher resulting in the response rate of 89% of all enrolled students. This response rate was fairly high. A clear majority of the students were demonstrating confident computer users (83%).
Positive comments about using the blended approach were made in the course feedback, with the students enjoying the experience of working with new technologies including blogs, wikis and Dbs. Students thought that these tools were useful to collect, organize information for the assignments, to build new knowledge and to encourage better individual participation in course activities. 
Students’ responses to the open ended question: what are the best aspects of the course? To assess their view of the level of engagement in using the online resources and the intellectual processes, these responses were categorized into the following aspects: course objectives, instructor support, connecting theory into practice, and using specialized materials.
Regarding course objectives, few students responded saying I liked the whole class. Its objectives were achieved well through this approach. The objectives were clear, organized and the expectations as well. The instructor also was supportive and makes real efforts to understand difficulties that students have and to make the course interesting. 
As for connecting theory into practice, most students indicated one of the most valuable aspects of the course was that it enabled them to connect what they have learned with their workplace and reflection skills. For example, those who felt those tools were very positive added comments.
Using specialized software: students gave constructive and insightful feedback about the value of the blogging tools. they indicate that these tools were effective in facilitating learning. All statements that are relevant to web-based materials including specialized software were rated as positive. For example, a number of students gave a response that strongly agreed with the educational value of new technologies conceded the experience of course was positive." very positively to the whole experience saying: basically I found it quite useful, constructive and fair".
Overall, students were very positive about the contribution of the course assignment to their learning. They agreed that course assignments provided them with a valuable learning experience. They also thought that they worked together well, in both face-to-face and online. The students commented positively on other people's ideas as work progressed. Finally, students' support continued use the blended approach in other courses.
Discussion 
The analysis of findings used to describe the researcher’s and the students’ experience of access to and use of new technologies in teaching practice is undertaken with consideration to functionality, potentiality and the pedagogy of successful implementation of blogs, wikis and discussion boards. 
The participants in this study and the researcher found blogs, wikis and Dbs are relatively friendly user tools to access and use to share their knowledge with others, and content development and editing. These findings are consistent with the proposition that innovations are more likely to be adopted if they are useful and easy to use (Hernndez-Ramos, 2004; Williams & Jacobs, 2004; Tekinarslan, 2008; Robertson, 2008), Blogs, wikis and Dbs with easy use features were quite helpful in getting the students to concentrate on information searching, literature review and writing activities rather than on technical aspects of web publishing. However, many students sought feedback about their writing activities. Thus, their skills have been improved when trained and required to use search engines for submitting essay type assignments for their reflective journals. The findings of this study suggest that blogs, wikis and Dbs can be used to help students build knowledge, skills and disposition towards using them in their workplace. Recommendations for improvement to Dbs of existing design were proposed. These finding are similar to the findings of studies conducted by (Williams & Jacobs, 2004; Embrey, 2002Johnson, 2004; Huffaker, 2005; Hernandez-Ramos 2004). 
The consistency between the findings of this study and prior literature suggests that use of blogs in educational environments has common advantages for students. The examination of the blogs, wikis and Dbs produced by the students and their responses to the students experience survey of whether knowledge sharing was enhanced by using new technologies appear to indicate that when students used these tools for team work they were more likely to engage in activities associated with the application and possibly synthesis of knowledge into workplace. This finding also documented in (Elgort, 2008). 
Using new technologies to do the course assignments gave a good insight into how the group process had worked. This demonstrates that the success of new technologies in group based activities depends on the success of. group work and dynamics. However, scaffolding is required to help students prepare for group assignment. These findings are consistent with the recognition that the role of the instructor is central to the success of blogs, wikis and Dbs implementation. Some respondents recommend more effective induction into the use of the db in a productive manner. That is, the role of the teacher should be clear (Choy & Ng, 2007), adequate technical and pedagogic support must be provided. However, if problem based learning is to be learner centered and constructivist, there is a need to ensure that teacher disposition ought to be positive (Elgort, 2007).
With specific concern for factors that promote the adoption of online technology in K-12 education. Robertson (2006b) described that disposition as a factor that acts as a backdrop against adoption of innovation. Teachers need to be aware of the potential of the technology in their practice, and, identify an authentic and meaningful opportunity for implementation in the face of perceived adequate support. Awareness may be developed through a short information session, longer professional development activities or as a result of transfer from personal use of the technology.
There is a need for human, physical, technical and financial support (Robertson, 2006b).
Rogers (1995) describes the process of the adoption of innovation in five steps: knowledge, persuasion, decision, implementation and confirmation. In order to adopt an innovation people must be aware of its existence and be provided with enough information to develop an interest in its use. Once an interest is developed people evaluate the usefulness of the innovation in terms of relative advantage compared with existing practices, compatibility with existing values and needs, and the level of complexity of the innovation. The findings of this study show that the use of the new technologies in facilitating learning in the workplace has provided students with the opportunity to develop an awareness of the potential implementation in K-12 education. 
Whilst the sample is small, it is reasonable to propose that in the process of using these tools as part of group based activity, the participants have been able to observe its benefit (Rogers, 1995), However, when implementing new technologies, it is important that instructors chose appropriate technology that meets pedagogical goals, how to best to use them even for the most willing participant, and the most fitting contexts for use (Longhurst and Sandage, 2004)
This discussion concludes that blogs, wikis and Dbs embed a set of characteristics that are consistent with adoption by teachers in K-12 education. They lack complexity, they are flexible enough to be compatible with a range of teaching strategies, can be trialed easily and the results can be observed easily. Given that, the role of professional development is generally identified as a critical factor in supporting the implementation of technologies. A recent review of teacher professional development finds that activities that aim to change practice should use content that is relevant to the participants, provide examples of new pedagogy in action, provide support and time for changes in teacher’s understanding and commitment to new practices, recognize the influence of established expectations and norms, and establish an environment where participants feel safe to share ideas and examples of work (Harlen & Doubler, 2007). The activity examined in this paper, that is, the use of blogs, wikis and Dbs in a teacher preparation, embeds a number of the factors for professional development proposed by Harlen & Doubler (2007). The use of the blogs, wikis and Dbs based on a case example that is authentic in nature, relevant to participants who are interested in workplace based learning, and models new teaching and learning practice. 
As it has already been shown, Rogers (1995) considers teacher’s disposition towards the adoption of technology in teaching is fundamental. There is a strong body of literature to support the contention that teacher’s belief of what constitutes good teaching are critical in shaping teacher’s practice (Borko & Putnam, 1995; Errington, 2004; Pajares, 1992; Schoenfeld, 1998) (Marland, 1997, 1998). It is also generally recognized that teachers bring values and beliefs about teaching to practice from their experience as learners. These are often developed while they were at school and are difficult to change (Pajares, 1992). Whilst general pedagogic knowledge can be described as generic and largely procedural knowledge (Turner-Bisset, 2001), pedagogical content knowledge, which differentiates novice from expert teachers (Shulman, 1987), is underpinned by values and beliefs about what constitutes good teaching practice and is largely developed on the profession, when teachers work in different contexts over a period of time (Gudmundsdottir, 1995). Therefore, if professional development of teachers is to fundamentally change teacher’s practice there is a need to move beyond simply providing technical level skills in the use of a technology and strategies for using the technology in an educational setting to address teacher’s beliefs about what constitutes good teaching practice (Errington, 2001; 2004; Marland, 1997; 1998; Palloff, & Pratt, 2005). Such an approach to professional development requires practitioners to engage ‘in dialogue about personal practical theories of learning and teaching’ (Errington, 2004, p.43) in order to ‘subject their theories to review and revision’ (Marland, 1998, p.18) so that sustainable changes in teaching practice can occur. 
In conclusion 
Based on a small scale study of graduate learners in a teacher education program who have used blogs, wikis and Dbs to support group based learning in a blended learning approach, the researcher argues that the design and functionality of these tools is consistent with characteristics that promote adoption. Few students have recommendations for improvement of discussion board rather than being critical of what currently exists. They also make recommendations about the role of the teacher that have the potential to improve student learning. Using research on factors that support the adoption of new technology tools in K-12 Education, it is concluded that the use of the blogs, wiki and Dbs in facilitating learning in the workplace is consistent with promoting awareness, providing participants with an opportunity to assess the technology for further use, and to be able to make a decision about potential use on their own practice as teachers.
79.3% of students contributed to new knowledge and construction of to the class discussion and all students submitted their assignments. The average of students’ marks was 80.7%. This finding is discussed in respect to individual disposition towards the use of technology and factors that support the adoption of technology for teaching. When this and other factors are considered in respect to professional development programs that aim to promote sustainable and meaningful change in teaching practice, it is concluded that, in addition to technical and instructional concerns, professional development should also address the values and beliefs that underpin a teacher’s practice. Other factors instigated from pertinent literature, such as education, technology and learning policy, organizational culture, politics and decision making practices, human resources, gender, student outcomes and school leadership are considered key to the successful implementation and use of new technologies in our schools. 
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triangle in Figure 2 demonstrates that mediation of objects in human actions becomes the
link that connects the material objects with its ideal reflection in human mind by means of

mediating psychological instruments, among which language takes an exclusive role

Instrument

Subject @a Object

Figure 2. Vygotsky's model of instrument-mediated and object-directed action
This triangle is implicitly or explicitly present in many studies conducted within the
sociocultural theoretical framework. It demonstrates the central premise of the theory about
the relationships between three central elements of human action: subject, instrument, and

object (Figure 2) (Engestrom, 2001). Methodologically, this approach considers human
actions as a primary unit of analysis. Vygotsky (1987) makes this point through an analogy
of a molecule of water, which includes "all the basic characteristics of all” (cited in Wertsch,
1998, p. 26). Understanding human action situated in a given cultural-historical context
reveals the complexity of that action and its relationship to the surrounding influences

To further explicate this triangle diagram in Figure 2, man, as a subject in this triangle,
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iterative manner. The study is finalized in Stage 3, which took place after the bridge course

was over and all the data were collected
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Figure 12. The three stages of the study.
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